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fo! building 
3 demand for stone for pur- 
oo Pains ee a of -labor-saving devices 
which, while increasing the supply, will tend to lower its 
cost of produetion. To this class belongs the machine which 
we herewith illustrate, and which is’ extensively used for 
channelling or cutting stone in various quarries throughout 
the country. 

It is a double gang machine, and is represented 
upon. its track on the bed of the quarry. The frame 1 
supports the boiler, . 
engine, and other ma- 
chinery, consists: of 
one piece of forged 
iron, thereby gaining 
great strength and du- 
rability. The princi- 
pal portions of the 
device to which it is 
necessary to call at- 
tention in detail are 
the cutters, the me- 
chanism which actu- 
ates them, and also 
the connections which 
render the machine 
locomotive. The en- 
gine is of six horse 
power. Through the 
interposition of suita- 
ble appliances the pis- 
ton rod imparts mo- 
tion to the crank face 
plate, A. This, in 
turn, by means of @ 
swivel stirrup applied 
to its wrist pin (not 
shown) moves the up- 
per arm, B, of a bifur- 
cated or compound 
lever, which is pivoted 


throw of this arm can 
be shortened and, as 
will be seen, the 
movement of the cut- 
ters regulated. Dand 
E are springs of rub- 
ber, or other elas- 
tic medium, arzanged 
above the arm, B, and 
between it and the 
lowerarm,F. A clamp 
passes around these 
springs, as shown, 
and serves to adjust 
them, and also to con- 
nect the two portions 
of the lever. The free 
end of the arm, F, ac- 
tuates the gang of 
chisels on its side of 
the machine. The lat- 
ter consist of five bars 
of steei, pointed at 
their lower ends and 
clamped together by 
head and foot clamps 
or guide blocks, with 
the lower of which, 
Gi, the lever arm, F, 
connects. Of the five, two chisels, I I, have diavonal cut- 
ting edges, and three, the middle, H. and two outer ones, 
have their edges transverse. The middle chisel, H, extends 
the lowest, and all together form a stepped arrangement 
each way from the center. By this device it will be seen 
that when the machine is moving ahead the two forward 
and middle cutters operate; on a retrograde motion being 
assumed the two rear chisels, in connection with that in the 
center, do the work. 

The bars are from seven to fourteen feet in length, accord- 
ing to the depth it is required to penetrate, and are supported 
by standards arranged on each side of the frames. Attheir 


upper ends, on one side, they are serrated to match corres- 
ponding serrations in the head clamps, for the purpose of 
preventing any displacement of the cutters while in use. 
J isa worm onthe main shaft, and actuates the toothed 
wheel, K. The axle of the latter extends diagonally down- 
wards to the rear of the machine where it terminates in a 
bevel pinion which, by the lever, M, may be thrown into ac- 


tion with either of two adjoining bevel wheels—part of one 
of which is shown,at L—on the axle of the rear trucks, » It 
will be readily understood that*the motion thus communi- 
cated serves to turn the axle either backward or forward, 
according to-with-which wheel the pinicn is caused to en- 
gage. When the machine is required to be stationary, the 
pinion is so placed in reference to the wheels that neither is 
moved, N isa hand lever which communicates with suita- 












d | ble mechanism which serves to lock the pinion in whatever 
position it may be situated. © © are winches from the bar- 
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WARDWELL'S STONE QUARRYING MACHINE. 


rels of which chains are led, as shown, over pulleys, and 
are connected with the cutter bars. Their object is to afford 
a means of withdrawing the latter from deep channels. The 
mechanism for driving the gang of chisels on the opposite 
side of the machine is of course the same as that already 
described. 

From one to two hundred blows per minute can be deliv- 
ered with each gang of cutters, and the penetration, we are 
informed, will be about three fourths of an inch each time 
the apparatus is passed over a given surface. The channels 
are generally cut down for from four to six feet, and may be 
of any desired length. It may be noted, as an important ad- 
vantage claimed, that their sides, as made by the chisels, are 
quite as true and as even 4s a sawn surface, so that the ma- 
chine serves the double purpose of dressing as well as quar- 
rying. The track ean be made in sections to extend any de- 
sired distance, 

The general use of this invention in the marble quarries 


monstrated its efficiency. It is stated to have averaged from 
50 to 100 feet of channel a day during the) quarrying sea- 
son, thereby performing the labor of from 50 to 7% men. 
Several patents have been granted: — its different por. 
tions and improvements thereon. Geo, J, Wardwell isthe 
patentee. Further information may he o by address. 
ing the Steam Stone Cutter Company, Vt. 
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The Works of the Joliet Fron ery Steel Company, 


This establishmennt occupies an ates of some one hundred . 


acres on the Chicago 
and Alton Railroad, at 


Joliet, H., and is one 
of the largest of its 
class in the United 
States. There are two 
blast furnaces of a cas 
pacity of 1,400 tuns of 
pig iron per week, 
which, together with 
the hot blast stoves, 
boiler, and engine 
house, casting house, 
etc., occupy a struc- 
ture 420 by 240 feet ‘in 
dimensions. Twelve 
boilers and four large 
engines are here em- 
ployed. The water 
works, situated to the 
north of the «furnaces, 


two steam pumps ca- 
pableof throwing 1,600 
gallons per minute 
each.. In the buildings 
devoted to the process - 
es of coke making and 
coal washing, are 25 
brick ovens of the most 
improved form, «and 
also two washers with 


: extensive 7 . machiner y- 
Twenty-five tans of 
' coke and one hundred 
it and fifty tuns of washed 
"i eleck are produced dai- 
Mh ly. The fire brick 
i works occupy a system 
of buildings 400 feet 
long, fitted with gyind- 
ing and molding appe- 
ratus, boiler, engine, 
kilns, ete., and are ca- 
pable of making 3,000, - 
000 bricks per year, 

The Bessemer plant 
has a capacity of 700 
tuns of ingots per 
week. Two five tun 
converters are used. 
The new steel rail mill 
occupies one of the 
largest edifices. The 
steel rail train is di- 
vided into three stands 
of short rolls, so as to 
insure great strength. 
There are six Siemens 
furnaces of the largest 
class, and a blooming 
engine and blooming 
train. The capacity of 
this branch of the establishment is 1,000 tuns of fail per 
week. The iron rail mill is provided with an artesian well, 
and, besides other machinery, has eight heating furnaces and 
a three foot horizontal engine with a 28 tun twenty foot fly 
wheel. Six hundred tuns of rail per week are here manu- 
factured. The puddle mill has nine double puddling and 
one double heating furnace, and produces two hundred and 
fifty tuns of muck bar per week. The shops are of sufficient 
capacity to keep in repair all these works, and also a second 
Bessemer plant and merchant mill, if reqnired. 
>_> oo 

A Patent Oysrer.—Where will the genius of the 
American inventor end? A down east journal informs us 
that a Maine man is about to apply for a patent for an arti- 
ficial oyster, made out of flour paste, tapioca, salt and water. 
The inventor places these in second hand oyster. shells 
which are garefully glued around the edges; and when a 
half intoxicated enstomer cally for 4 dozen raw on the half 
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of Rutland, Vt., during the past seven years has fully de- 


shell, he gets them fresh from the shop. 
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nearly 300 pounds per square inch, except for one very im- 
portant circumstance: that is, that saturated steam already 
existing would, as shown by experiment, be ecndensed by 
the slightest increase of pressure and, thus yielding before 
the newly developed vapor, the result would be that the 
pressure would really be but very slightly increased. It is 
far more likely that, in this case, the overheated crown sheet 
would yield from simple we»kness, and that an explosion 
would result in tha. manner, as has actually occurred under 
our own observation. 

Our readers will be very likely to agree with us, we think, 
when we draw the conclusion that the statement that ‘‘ water 
coming in contact with red hot iron creates a gas ten times 
as explosive as the best gunpowder” requires some modifi- 
cation. Learning more precisely in what manner deficiency 
of water produces danger, those among them who have steam 
boilers under their charge will be able to act more intelligent- 
ly in avoiding such risk. 


INJUSTICE TO WORKMEN. 

It is always the case among antagonistic parties that there 
are a few on either side who rush to extremes and, by their 
precipitate and ill advised measures, neutralize such satisfac- 
tory adjustment of the question in dispute as might be effect- 
ed through the efforts of the more cautious and conservative 
majority. We have given a multiplicity of instances of the 
imprudent proceedings of trade associations, and have re- 
peatedly condemned the coercive system which these societies 
have seen fit to adopt in order to compel the support of dis- 
From the following docament, how- 





it appears that the extremists are not all arreyed on the side 
of the unions. The Joliet Iron and Steel Company is one of 
the largest establishments of its class in Illinois, as wil] be 
seen from the description printed in another column. 
RECEIPT AND CONTRACT. 
Joutret, Iuu., February , 1878. 

Received of Joliet [ron and Steel Company, the full amount due me as 
per pay roll for services rendered said company during the month of Janu- 
ary, 1873. 

And for the consideration of the above mentioned, I do hereby agree that 
said pany shall not be liable to me (nor my heirs, executors, administra- 








EXPLOSIONS DUE TO LOW WATER. 


In our issue of March 8, we published an zrticle in which 
we exhibited the fallacy of the popular ideas relating to tie 
conseguences of low water in steam boilers, and showed how 
collapse, even, might occur as a result of thiscondition. We 
related a case, as described by a correspondent, in which col.- 
lapse actually took place. We explained ihe manner in 
which explosions mighi, under some circumstances occur, 
and, in conclusion, summed up our argument in the statement 
that overheated surfaces, where low water had occurred, 
might produce eithe: explosion or collapse, or might cause 
no dangevous result, according to the peculiar circumstances 
of the individual case. The question of a correspondent leads 
us to take up the special case of explosions caused by the in- 
_rease of pressuve which may be produced, in some cases, by 
the injection of feed water upon overheated surfaces. 

In the article above referred to, we showed the possibility 
of cold feed water, entering a boiler filled with steam, pro- 
ducing the condensation of that steam and th» consequent 
collapse of the boiler.: Should, in any case, the feed water 
be too warm to produce instantaneous condensation, or should 
it be evaporated so rapidly as to supply fresh steam faster 
than condensation cou'd take place, an increase of pressure 
would : ccur which might produce, and probably in many 
cases has produced, the explosion of the boiler. 

Let us suppose, as an extreme case, a plain cylindrical boil- 
er, of 42 inches diameter and 30 feet length, to have hecome 
completely emptied, by some accident, and the: to have a 
supply of water forced in under tlie conditions last described. 
We may easily calculate what pressure of steam will be pro- 
duced, if the feed water were boiling and the plates red hot, 
—-c ditions most favorable to increase of pressure. Such a 
boiler, if of quarter inch plate, would weigh not far from one 
and a half vrosstuns. If the fire line were at the middle 
line of the boiler, about 1,800 pounds of iron might become 
red hot, were the boiler to become empty. Nine pounds of 
ved hot iron were proved, by Professor Johnson and the Com- 
mittee of the Franklin Institute in investigation of this sub- 
ject, to contain heat enough to be just c.pable of evaporating 
one pound of water. Seventeen Lundred pounds of iron 
might therefore evaporate 14,99 — 200 pounds of water, under 
most favorable circumstances. This weight cf water, occu- 
pying the full ca; acity of the boiler, 290 cubic feet, would 
produce a pressure of abvat 300 pounds per square inch. In 
one actual experiment by the Committee of the Franklin In- 
stitute, the pressure ros> above 200 pounds per square inch, 
when it-overcame the resisting power of a portion of the 
boiler, and they were unable to determine the maximum 
limit. 

The case which we have supposed would, evidently, be 
likely to produce explosion, were the pressure not relieved 
by the safety valve; but it must b» remembered that this is 
the extreme case, and one likely to be seldom met with. - It 
wil! rarely happen that «ne half a boiler will be thus heated 
to a red heat, and that it will yield its surplus heat to heated 
and rapidly injected feed water; and even then it is only 
when the safety valve is inoperative that the pressure can 
reach the indicated figure. Suppose a boiler of the locomo- 
tive type to have its crown st-eet similarly overheated, while 
a heavy pressure stili existe within it, say 120 pounds. By 
similar caleulation we can readily determine the increase of 
pressure. The crown sleet being, say 1 feet s uare and } 
inch. thick. and the boiler containing 100 cubic feet of capaci- 
ty above the then existing water line, the pressure, if unre- 
lieved by the safety valve, wld, in this exampie, rise to 





tors, or other persons who may be dependent upon me for support in case 
ofmy death) for any damage or accident resulting or occurring to me while 
in its employ, whether caused by the negligence or carelessness of any of 
the officers or employees of said company, or from any other cause whatso- 
ever. And that said company shall have the right, at any time, to discharge 
me from its employ without notice. 
Further, that I will ti in the employ of said company from month 
to month at the current rate paid by said company for the class or kind of 
work done by me, and not leave the employ of said company or refuse to 
perform my daily duties without fourteen (14) days notice in writing of such 
intention to the superintendent, foreman, or the person under whose orders 
Iam employed, previous to the time of leaving or failing to perform my 
daily duties. 
And in consideration as aforesaid, I do further agree that in case I fail to 
comply with the conditions last aforesaid, that I will forfeit all moneys 
earned by me and remaining unpaid at the time of such failure on my part 
to comply with the terms of this contract. 

Stgned 








Witness. 





Although it is possible that this contract may be legally 
valid under the statutes of Illinois, we doubt whether its 
terms would receive a rigid interpretation from any court 
or be enforced through any jury. It is plainly inequitable, 
inasmuch as it gives to the employerrights which it denies to 
the employee, and places the latter in a position in which his 
means of support may be at any moment taken from him 
without warning, and without leaving him any mode of re- 
dress. That this power may be so used as to cause great 
hardship is clearly obvious, while the system of requiring 
men not only to give their time and labor, but to bind them- 
selves by such oppiessive obligations, for the simple and sin- 
gle consideration of their already faithfully earned wages, 
seems to us wrongful and highly unjust. “The laborer is 
worthy of his hire,” and although employers have a perfect 
right o regulate the quantity,quality, and manner of perform- 
ing his work, they should not take advantage of the necessity 
which impels a man to tvil for tlie existence of himself and 
his family, to impose upon him extreme conditions which, 
were he iess dependent, he would unhesitatingly refuse. 

We cannot too strongly protest against the adoption of 
such a method of governing workmen as the above would 
signify, and we would earnestly advise its discontinuance. 
It is on such proceedings as this that the harangues of the 
leaders of strikes and labor uprisings find a substantial 
basis, which lends to their arguments a weight with men who 
otherwise would failto be moved by them. The doubtful 
benefit, which perhaps may accrue to a single establishment 
is a hundredfold outbalanced by the obstacles thus thrown 
in the way of those who are striving to reach a fair and 
equitable adjustment of the question of labor reform. 

It seems to us that the coercion in this case is as evident 
and in every respect as much to be condemned as tliat exer- 
cised in the contrary direction by the unions. Indeed, if 
employers adopt this course, with their restrictions on one 
hand and those of his society on the other, the future of the 
working man is at best sadly unpromising. 
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PROPOSED NEW PATENT LAW IN ENGLAND. 

A committee of London patent agents has prepared a 
bill for a new patent law, the passage of which through 
Parliament is proposed. It is a sort of a patent hash, 
having been made up, apparently, by means of scissors 
and paste, its components being derived, in small items, 
from the patent laws of various countries. It provides that 
the present set of supernumerary officials, the ‘‘ Lords and 
Commissioners,” shall still remain in office, to draw their 
salaries, for that is all they have done or are expected to do. 
To this gallant body, a corps of six new members are to be 





added, with salaries varying from $7,500 to $10,000 each. 








Some items are then taken from the American law. Ex- 
aminers are to be appointed, all cases are to be exam- 
ined as to novelty, and rejections made when the examiner 
thinks proper. This officer may summon the applicant and 
compel him to make such amendments as he may require. 
The present burdensome patent fees are to be retained, while 
another section provides that the patentee shall be compelled 
to grant licenses for the use of his invention, on such terms 
as the examining committee may think proper; and they 
may also vary or cancel licenses. Issues of infringements 
are to be determined by a judge, without a jury, who may 
call in examiners, if he desires, to assist him. Items from 
the Austrian and continental systems are introduced, requir- 
ing that the invention shall be worked within a specific time 
or the patent rendered invalid. 

The grant of patents to the first applicant, whether inven- 
tor or introducer, as at present provided, is prohibited, and 
patents are only to be granted to the inventor or his author- 
ized agent. 

The last mentioned clause is the only really sensible im- 
provement that the bill contains. The effect of the other pro- 
visions will be to place difficulties and troubles in the way 
of inventors, without conferring benefit on anybody. We 
are surprised at the. stupidity which this proposed bill ex- 
hibits. 

What is needed for the encouragement of the useful arts 
in England, and in every other country, is: 

First, the publication in cheap and popular form of the 
drawings and specifications of all patented inventions, so 
that the people may become fully informed as to what is do- 
ing or has been done in the arts. 

Second, the reduction of the fees and the forms for ob- 
taining patents, so that the masses of the people, who are 
poor, but among whom the real thinkers and inventors are 
to be found, may readily secure patents for their new ideas. 

Third, the placing of the entire control of the patent, from 
the day of its issue to the close of its term, in the hands of the 
inventor, to be his property, to be used as he thinks proper, 
subject to no compulsion or other official interference. 

Nearly all of the changes proposed in this bill are steps in 
a backward direction, not an advance in keeping with the 
spirit of the age. The present British law is immeasurably 
superior to this one now proposed. Indeed the existing law 
is admirable in nearly every respect and works admirably. 
Almost the only change it needs is a reduction of the enor- 
mous patent fees it now requires, and the limitation of the 
issue of patents to inventors only. 


We have before referred to the fact that mere reasoning, 
not based on sufficient observation of Nature, almost al- 
ways leads to false conclusions and baseless theories, that 
this was the main fault of the ancient philosophers, and is 
still the fault of that class of moderns who labor under the 
serious disadvantage of deficient mental training; we have 
also asserted that docility to Nature’s teachings and a liberal 
amount of resignation of our own speculative faculties are 
the real means to come to the knowledge of the truth. Even 
some of the most eminent men have erred in this way, and 
are lasting monuments of warning against mere speculation ; 
one such is no less a personage than the famous German 
philosopher Emanuel Kant, who risked himself on the field 
of mechanics so far as to write a volume on dynamics, or, 
rather, on a false imaginary theory of motion, which he calls 
dynamics. We will only point out a few of his errors: 

Kant had evidently never been instructed in regard to the 
resistarce of motion by friction, and he was ignorant of the 
fact that all motion, once imparted, would continue in the 
same direction as long as it was not prevented by other 
causes, of which friction is the most common and, on the 
surface of our earth, the permanent cause which finally ar- 
rests all motion. Having no conception of this, but imagin- 
ing that force must be a metaphysical immaterial thing 
which can be communicated to matter, he distinguishes two 
kinds of force, living force (vis viva) and dead force (vis mor- 
tis), and he illustrates these two forces by the following ex- 
periment: ‘‘ When a book lays on the table,” he says, “ and 
I push it forward with my hand so slowly that it stops mov 
ing as soon as the contact of my hand ceases, I give it only 
a dead force; but when moving it with such violence that it 
continues its motion after the contact of the force-giving 
hand has ceased, I give it a living force. So a heavy box or 
trunk, dragged over the floor, is moved by a dead force, but 
a stone thrown by hand is moved by a living force.” He con- 
siders that a body, when moving it without contact of a 
moving force, possesses the force viva, the living foree ; and 
the conclusions he further arrives at, being based om , uch 
false premises, are, of course, totally at fault and comtr ‘TY 
to experience and even, we dare say, tc common sense. 

If Kant had discussed this matter with a good physicist et 
his time, and obtained some informa‘ion on the subject off 
friction, and absorbed this information, in place of excla- 
sively indulging in his own fanciful and groundless specu-- 
lation, he would never have published his volume on dy- 
namics, which must injure him in the eyes of all impartial 
investigators. Itshows how superficial a thinker Kant was 
after all; it raises the suspicion that if he was not more cor- 
rect in his metaphysical reasonings than in his plain physics, 
he does not deserve the confidence of his readers, and his 
conclusions may go for naught. 

Another illustration of a similar nature is Goethe, who in 
‘the latter years of his life had a notion to study optics, and 
wrote a volume on light-nd colors, in which he proves that 
he had not the least captbility of making exptriments, and 
was still more deficienfin his powers of observatioh. His 
conclusions are almost*alt false; he is perhaps woréé than 
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Kant, and his book is nothing but a confession of deficient 
judgment in regard to experiments and defective training, 
his education being, as is well known, exclusively literary. 

As there is no more useful labor than opening the eyes of 
people to the truth and rooting out their prejudices, we 
consider it a necessary and progressive step to tear away a 
portion of the halo which surrounds certain names, and 
which has almost become to mankind sacred, owing to the 
habit men have of regarding their heroes as superior in all 
respects to the ordinary run of humanity. 





LENS FIRES. 


Dr. H. C. Bolton, of Columbia College, New York city, 
states that on a recent occasion, at 9 A. M., on entering his 
laboratory he found a wooden table on fire, ignition having 
been occasioned by the rays of the morning sun, which fell 
upon a glass spherical flask containing water. The flask 
served as a lens which concentrated the rays and set fire to 
the wood. The author alsoalludes to the statement of Lac- 
tantius (A. D. 300) who mentions the use of glass globes, 
filled with water, to be used in kindling fires; while Pliny 
recommends the use of lenses for the purpose of cauterizing 
the flesh of sick persons. As to the latter, cne Mr. Barnes, 
of Connecticut, took a patent in this country some five years 
ago for the use of lenses for the purpose suggested by 
Pliny. 

In respect to fires occasioned by lenses, doubtless there are 
many examples. It is well known that vessels at sea have 
been set on fire by the bullseye glasses used to admit light 
to between decks. These glasses were formerly made con- 
vex on one side, thus forming powerful lenses. In conse- 
quence of the loss of property and danger their use has 
been discontinued, and thick plates of gdass, flat on both 
sides, have been generally substituted. 

Captain Scoresby and Dr. Kane used to astonish the na- 
tives of the polar regions by taking blocks of clear ice and 
cutting them into the form of lenses, with which they in- 
stantly kindled fires. 





CURIOUS EFFECT OF LIGHT ON SELENIUM. 


Selenium is a substance that resembles and is allied to 
sulphur. It is found in connection with some natural de- 
posits of sulphur, but it more commonly occurs in combina- 
tion with metals, forming selenides. Selenium is less com- 
bustible than sulphur, burns with a blue flame, and emits a 
putrid horse-radish odor. 

Mr. Willoughby Smith has been making a series of elec- 
trical experiments with selenium, and, at a recent meeting of 
the Society of Telegraph Engineers, London, he made 
known the following remarkable results: 

The sticks of selenium were connected with platinum 
wire and hermetically sealed in glasstubes. The electrical 
resistance of seme of the sticks was very great, others much 
less, and he was at a loss to account for this lack of con- 
stancy, until, after various trials, he found that it was due 
to the actionof light. When the sticks of selenium were 
shut up in a box so as to exclude light, the electrical resist- 
ance was highest and remained constant ; but when the cover 
was withdrawn and light was allowed to fall on the sticks, 
the electrical resistance diminished 15 to 100 per cent, ac- 
cording to the intensity of the light. The shading of the 
selenium by means of glass plates of different colors showed 
that the conductivity was altered in proportion to the inter- 
ception of the light. These are very singular observations, 
and may lead to new and useful discoveries concerning the 
qualities of other substances, and the manner in which light 
and electricity affect them. 


<<>> 
-—<~@ 


THE SIPHON REGORDING TELEGRAPH INSTRUMENT. 


Perhaps the most valuable inventions in connection with 
submarine telegraphy have been made by Professor William 
Thomson. During the laying of the Atlantic cable, the ser- 
vices of Thomson’s reflecting galvanometer were most valua- 
ble, but lately he has succeeded in perfecting a recording in- 
strument which is worthy of description. The insirument 
in question is in use at Duxbury, operating through the 
French Atlantic cable. It is available for recording a posi- 
tive and a negative current upon a strip of paper in the long 
and short signals of which the Morse alphabet is composed. 
The difficulty of producing such a recorder as this has been 
due to the difficulty of obtaining marks from a very light 
body in rapid motion without impeding that motion. To ef- 
fect this, the inventor connects (either by direct attachment 
or by stretched thread or fiber), to the body moved by the re- 
ceived current, a light marking needle or tube, from the end 
of which ink or other fluid is spirted upon paper. The sig- 
nals which are to be recorded give rise to motions of the 
marking end which are parallel to the plane of the paper, 
while the paper is drawn along its own plane and in a direct 
perpendicular to the line of the motions caused by signals. 
Sir William Thomson employs forthe marking needle, by 
preference, a capillary tube, or a bristle dipping at one end 
into a stationary reservoir of ink or other fluid; and he 
causes such fluid to be spirted or drawn from the opposite 
end of the tube by means of an electric force, or by means of 
rapid vibrations maintained in the needle or in the paper, in 
a direct perpendicular to the plane of the paper. These vi- 
brations may be maintained mechanically or pneumatically 
as by the agency of sound, so that the paper receives ink by 
a succession of fine contacts, between each of which the tube 
or bristle is quite free to move. When the electric method 
is used, the paper is drawn over a metal plate electrified, say, 
positively, the capillary tube being electrified negatively ; and 
a powerful difference (potential) is maintained between the 
tube and the metal plate, such as would tend to cause a suc- 
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cession of sparks to pass between them and which, under the 
circumstances, produce a fine stream of ink, or a succession 
of fine dots, spirted from the tube on to the paper, leaving a 
record of the position of the tube at each instant and draw- 
ing a continuous line on the paper, without impeding by fric 

tion the motion of the tube as directed by the receiving in- 
strument. It has been found most convenient to allow the 
paper to move ina vertical plane, and to usea small glass si- 
phon with its short leg dipping in the ink and its long leg 
pointing obliquely downward at the paper and close to it. 
The receiving instrument used in connection with this mark- 
ing apparatus is a peculiar arrangement in which the received 
current passes through a very light coil of a small number 
of fine wires. Part of this coil is placed in a powerful 
magnetic field produced by permanent magnets or by elect o- 
magnets, which set with great force upon the coil when the 
current passes through it, The coil is kept stiff without any 
complete framework or bobbin, by the use of stiff pieces or 
booms, drawn asunder by threads or strong fibers stretched 
to fixed points and serving to support the coil while giving it 
the requisite freedom to move and the needful stability. The 
message recorded by the ingenious apparatus appears like a 
continuous line; but when examined closely, it is found to 
be made up of a series of ink dots. The line made im a lon- 
gitudinal direction corresponds to spaces in the Morse alpha- 
bet made by heading the current; and the to and fro trans- 
verse lines, which may be long or short as the cable current 
varies in strength, accomplish the same purpose as the dot 
lines made Ly the Morse pen. Thus the swinging motion of 
a delicate coil is perfectly recorded with minimum expendi- 
ture of force. Sir William Thomson has accomplished what 
has been hitherto deemed an impossibility. 

_— SO 0- 
THE VIENNA EXHIBITION. 

On Saturday, March 15, General Van Buren, with his fam- 
ily, left for Vienna to take charge of the United States Depart- 
ment of the great exhibition. The appropriation by Congress 
of $200,000 and two vessels for the free transportation of mer- 
chandise has enabled the Commissioner to collect a large num- 
ber of articles for the great show, notwithstanding the unpro- 
tective nature of the Austrian patent laws. Most of the 
exhibitors are manufacturers whose wares are well known 
here, and whose inventions have been so long in public use 
that the patent laws of no foreign country would probably 
afford them protection. 

Had the Austrian Government amended their patent laws 
so as to afford the protection that ihe word “ patent” implies, 
a lerger number of our more recent and important inventions 
would have found place in the American department. If our 
part of the show does not compare favorably with other 
nations, it should be ascribed to the unwillingness of Amer- 
ican inventors to trust their novelties to Austria’s tender 
mercies. 

The ship Supply completed hercargo and sailed for Trieste 
a fortnight ago, and the ship Guard will sail, with the last of 
the goods for the exhibition, on March 20. Both are sail- 
ing vessels, and it is therefore uncertain when they will 
reach their destination: in season, however, it is hoped, to 
permit their freight to reach Vienna before the opening of 
the exhibition May ist. About the same ciass of articles 
will be found in the American wing of the Austrian show as 
is seen year after year at the Fair of the American Institute. 
Among the most prominent are sewing machines of great 
variety, the contributions of the Singer Sewing Machine 
Company alone amounting to one hundred cases, Then 
there are knitting machines, scroll saws, wood working ma- 
chines, windmills, pumps, steam engines, water wheels, 
safes, pianos, school furniture, etc., besides ores, bales of 
cotton, hemp and other products from various parts of 
the country, representing the growth and industries of the 
sections from which they come. 

On the main floor of the American department will be 
shown, in actual operation, shoemaking, bucket, brush, and 
nail making machines, stone breaking tools, flax cleaning 
machinery, rock drills, circular looms, machines for making 
pipe elbows, boot heeling machines, and numerous kinds 
of wood working machines. General Newton has sent a 
perfect model of the engineering works now carried on 
under his direction at Hallett’s Point, and the United States 
Lighthouse Board has forwarded their best specimens of 
lighthouse larterns, and the Navy Department their new im- 
proved apparatus for hoisting and lowering bvats. 

About seven hundred exhibitors have space assigned to 
them, and some who were unprepared to send by the gov- 
ernment ships will forward their goods at their own expense 
by steamer. Commissioner Van Buren has been untiring in 
his efforts to have our country represented, and it is believed 
that the American department of the Vienna exhibition will 
be creditable to the nation. 





THE DETROIT RIVER TUNNELS. 


We regret to learn that work upon this great enterprise 
has been indefinitely suspended, for lack of funds, and the 
expected union of Canada and the United Stoetes, by the 
bonds of an underground railway, is for the present aban- 
doned. This is a great pity, especially as much work had 
already been done. The original plan contemplated the 
connection of the Great We:tern Railway of Canada with the 
Michigan Central Railway, at Detroit, Mich., by means of two 
independent circular tunnels of masonry, each 15 feet in di- 
ameter, executed by borings under the bed of the river. Each 
tunnel was to have been 8,568 feet in length. 

The preliminary werk consisted in drifting a small tunnel 
5 feet in diameter, intended as a drain for the two larger 
works, and it is upon this small tunnel that considerable 
labor has been expended. Headings were made on both 














sides of the river, and, up to a recent date when orders were 
given to stop, these headings had been carried 1,700 feet in 
all, or 1,220 feet on the American side and 480 feet on the 
Canadian side. 

Mr. D. D. McBean, Superintendent of the works, has pub- 
lished, in a recent number of the Detroit Post, an interesting 
review of the practical operations so far as they were carried, 
showing that the works might be easily completed if the 
money were forthcoming. We hope that an improvement 
in the exchequers of the companies concerned will enable 
them hereafter to proceed with the works and bring them to 
completion. 
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SCIENTIFIC AND PRACTICAL INFORMATION. 
BLEACHING BY TURPENTINE. 

It is well known that turpentine generates ozone, and the 
fact has been used for bleaching purposes. The turpentine 
is violently whipped by dashers and the ozone is blown 
from the generator into the vat containing the paper stock 
or other goods to be bleached. How far this operation is 
successful we do not know, and only throw out the sugges- 
tion for some one to give it a trial and report the result. 


HARDENING BURNED STEEL, 

For hardening the steel points of tools of boring machines, 
etc., when burnt, J, Jossi proposes the following method : 
10 parts of tallow, 2 parts horn filings, 1 part sal ammoniac, 
1 part pulverized charcoal, and 1 part soda are mixed together 
and placed with a piece of wood on the parts to be hardened, 
after they have been exposed to a cherry-red heat. The mix- 
ture dries under the influence of the heat, and the steel parts 
may then be hardened again in the usual manner. 


ARTIFICIAL MILK FOR CALVES. 

Successful experiments have been made in raising calves 
by means of a soup or milk prepared according to the re- 
cipe of Baron Liebig, which is as follows: 

Seven pints of water and three and a half pints of milk 
are boiled with 10 ounces of wheat flour to an ordinary pap ; 
three and a half more pints of milk are then added, with an 
ounce and a quarter of a potash solution consisting of two 
parts of bicarbonate of potash dissolved in 11 parts of wa- 
ter. The same quantity of bruised malt as of wheat flour 
is added to the hot pap, which is well. stirred and allowed to 
settle for half an hour near the stove or other warm place, 
when it is boiled again and filtered through suitable gauze. 

The calves are fed for about 6 weeks on pure milk, and 
gradually they are allowed less, some of the substitute being 
added. At last they are given about 7 quarts of artificial 
milk per day and no pure milk. After three months, only 
one half of this quantity is given, half a pound of linseed 
cake being added ; in the fall some boiled potatoes are mixed 
in. Thecalves gain about two pounds in weight per day. 
A calf which was weaned on February 22 gained on an aver- 
age 2°12 pounds per day. Should calves dislike to take the 
milk of the cow, the substitute is given immediately. No 
disadvantageous effects of feeding with this milk were ob- 
served. Diarrheea did not occur at all. The milk was also 
applied to the faising of pigs, and was in their case useful 
in the cure of diarrhea, which so often fatally attacks them. 


NEW METHOD OF CLEANING GLASSWARE. 

Dr. Walz send& us the following correct description of his 
new method of cleaning glassware, published on page 151 of 
our current volume: The vessel to be cleaned is filled, or, if 
large, rinsed with a moderately dilute solution of potassium 
permanganate, the contact of the liquid being prolonged till 
a film of hydrated manganic oxide has been deposited ; the 
solution is then poured away, and the glass vessel rinsed 
with some strong hydrochloric acid. Chlorine is then formed, 
but not enough to cause inconvenience; and acting in the 
nascent state on the organic matters, it speedily converts them 
into substitution products, which are soluble in the slight ex- 
cess of acid or water. 


PRESENCE OF SILVER IN SUBNITRATE OF BISMUTH. 

M. Ch. Ekin observes that this preparation often contains 
silver, of which, however, no notice is taken in most works 
on pharmacy. Having tested it for the purpose of detecting 
a silver compound (subchloride), he found some samples of 
the subnitrate to contain from 3°9 to 6°5 per cent of subchlo- 
ride of silver; and in other samples he found metallic silver, 
but in small quantity. 





KIACHER’S REMARKABLE OBSERVATIONS CONCERNING 
THE 8UN. 

The great English philosopher Isaac Newton, and, in fact, 
all the astronomers from the middle ages down to the end of 
the last century, had a much more correct idea of the nature 
of the sun than was the case with William Herschel and 
his followers, who, in order to keep step with the current 
of public opinion of their time (which favored a plurality 
of inhabited worlds), tried to prove not only all the planets 
but even the sun itself inbabitable, at any cost, even at the 
expense of common sense. For that purpose Herschel in- 
vented the phosphorescent cool atmosphere which, from its 
under surface, gave only sufficient light and comfortable 
heat to the inhabitants on the solar surface, but from its up- 
per surface projected radiations which, at a distance of over 
92,000,000 miles, could develope, with the help of our at- 
mosphere, the burning heat of our tropical zones. Notwith- 
standing that the idea was absurd in the extreme, and with- 
out any foundation on analogous facts positively known 
about the properties of matter and of heat, it was accepted _ 
on the authority of the elder Herschel, who (when we ren- 
der him impartial justice) must be considered as only a suc- 
cessful telescope maker, and a very poor philosopher. This 
absurd doctrine about the nature of the sun is, even now-a- 
days, not expunged from our srheel heok« on astronomy, 
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many of which still contain “the following sentence: “‘ The 
sun ig a dark body surrounded by a luminous atmosphere.” 

Thanks to the revelations of the spectroscope, we know 
now that Isaac Newton was perfectly right when he estima 
ted the temperature of the solar body to be many thousands 
of degrees. It is, in fact, so high that, according to his 
statements, we, with our most intense fires, cannot form any 
adequate conception of the same. 

As a proof of the correctness of our assertion as to the 
opinions in regard to the nature of the sun, during the cen- 
tury preceding Newton, we publish herewith a reproduction 
of an engraving made more than two hundred years ago in 
a cosmographic work, writtenin Latin by Father A. Kircher, 
and published ir Amsterdam, Holland, where a translation 
of this book into the Dutch language appeared in 1682. It 
consists of two folic volumes, and is illustrated by many 
woodcuts and engravings on copperplate. The work is, as 
all works of that time were, a curious mixture of truth and 
untruth, filling the reader, in succession, with admiration at 
the patience and sound judgment of the author and then 
with surprise at his credulity in recording evident errors as 
positive facts. The article on the sun, explanatory of the 
epgraving which we reproduce, is one of the remarkable in- 
stances in which the author is on the side of the truth, and 
he even anticipates the modern ideas resulting from discov- 
eries of two centuries later. We can only give an abbreviated 
translation as, like all old writings, it is too long winded for 
readers of the 19th century. He says, in substance: 

“The great and good Architect of the universe, has given 
us an image of His Divinity in a body which causes all life, 
motion, and being, the sun, which (as a soul or mind of the 
universe) is, in the material world, the visible representative 














of the invisible God; by it He created light and onder out of 
darkness and chaos, and revealed to man the majesty of the 
invisible power to which he owes his very existence.” 

‘** Notwithstanding that we see the sun daily, we 
must be amazed at its beauty, and notwithstanding that 
it is given to no man to obtain a correct knowledge of its 
nature, the question arises: What does that glowing sub- 
stance consist of? To this I answer that the sunisa fiery 
body condensed from a heavenly vapor, out of which heat and 
light flow off to all things, as out of an inexhaustible fountain 
of fire ; which heat and light, combined with the seeds of the 
earth, produce the wonderful variety of things which we 
daily see here below. The sun, then, is a@ sphere, rough and 
uneven, consisting partially of liquid and solid matter, which 
would appear incredible, if it had not been proved by the 
very excellent magnifying spyglasses, invented for the in- 
spection of the stars. If such a glass is attached to the hole 
in a blind of a dark room, and turned toward the sun, an 
image of the same may be thrown on a white sheet; it will 
be seen that the surface of the sun is uneven, has shadows 
and lights, and is rough like the waves of an ocean, and 
that it varies and is not today as it was yesterday. All of 
which has been described by the celebrated Scheinerus. 
Sometimes also large spots, some of them dark, and some 
light, are seen, which last several days, sometimes disappear 
and reappear again after some days; these spots are especial- 
ly seen at certain positions of the stars. All who have ever 
seen the large crucibles for the melting of metals, and no- 
ticed the surface of the white hot metal and the motions on 
its surface, can form a better idea of the appearance of the 
surface of the sun, whence sometimes smoke arises, as I 
have seen myself in Rome with Scheinerus, on the 4th of 
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April, 1625, wherefore I have judged it appropriate to add 
here a picture of what I saw. That these images of shadows 
and facule belong to the solar surface is evident from com- 
mon reason. We must then conclude that the sun is a he- 
terugeneous fiery region, where changing spots, smoke, and 
nebule arise from the surface, now boiling up, then again dis- 
appearing, as in a fiery ocean agitated by constant motions 
and drift currents. All those who will further investigate 
these wonders of the sun will, without doubt, easily under- 
stand the origin of the comets.” . ‘ “In order 
that the sun should better give its wonderful power to the 
other heavenly bodies, the Architect of Nature made it turn 
around on its axis, as recently demonstrated by the astrono- 
mers; while the earth is provided with a vapor region made 
from the evaporations from our earth, the rising of which 
moderates the too great heat of the sun, so as to give us a 
moderate amount.” 

We will not follow our author, the Reverend Father 
Kircher, any further, but only remark that his picture shows 
the dark sun spots, and the facule, marked A; the poles and 
equator are also indicated, by the Latin names; while how- 
ever, the most remarkable of all are the protuberances, 
marked LMNOPQRST. It is nota little noticeable that 
he introduced them in the picture nearly two hundred and 
fifty years before the instruments, which proved their real 
existence beyond a doubt, were invented. On the whole we 
consider this picture asa very remarkable production for 
that time, in which even an attempt had been made to repre- 
sent the so called willow leaf appearance of the solar surface, 
a discovery of modernastronomers, the production of which 
in so old a record of observation is, to say the least, a re- 
markable coincidence. 





APPEARANCE OF THE SUN AS!DRAWN BY FATHER KIRCHER IN 1682. 
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Distinguishing Fibers in Mixed Goods. 
To the Hiditor of the Scientific American : 

Unquestionably the microscope is the best means of accom- 
plishing the purpose of your correspondent, described on 
page 161 of this volume; it is the simplest, quickest, easiest 
and surest. All and each of the fibers named in the article 
are constructed—built up, so to speak—in different manners, 
so distinct from each other that a moderate magnifying pow- 
er, say 400 diameters, of a decently good instrument will 
show at once what they are. Any one with a very little skill 
in manipulation can obtain the result. The differences have 
been described and figured in the books, but there is no need 
of books. Every one can obtain genuine fibers of either kind, 
with almost less troubie than referring to a book, for compar- 
ison with those found in the fabric, and the original compar- 
ison is of far more value than the authority of a picture. 
No chemical test is known to distinguish flax from cotton 
fiber, but their difference in the microscope may be seen at a 
glance. Jute fiber has more resemblance to flax, but can be 
distinguished with a little more study. The materials of 
paper may also be ascertained, in part at least, by the micro- 
scope; for example, your number dated March 15, is printed 
on paper containg no cotton or linen; it is mostly wood fiber 





with ‘‘ pitted” and “‘ scalariform” ducts, not peculiar to any | 


kind of wood, with possibly fibers of manilla, esparto or 
ramie, of which I have not the means of comparison. 

But the microscope cannot do every thing. There is a cer- 
tain fabric in use purporting to be made entirely of cows’ 
hair. The question came up: Is there any sheep wool in 
it? This could not be answered. For, while the bulk of 
each is easily distinguished, there are some hairs from each 
animal that cannot be known from the other. In this case, 
so far as is known, chemistry is equally powerless. 

Boston, Mass. CHARLES STODDER. 
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Bursting Strains of Cylindrical Bollers, 
To the Editor of the Scientific American : 


In the discussion of the boiler question in your issue of 
February 22, Mr. Creuzbaur is trying to show that there is 
no force tending to tear the shell at X X (in the diagram), 
except a vertical one, so long as the points remain the same 
distance apart, etc. Now they would not long remain the 
same distance apart, if something did not hold them there; 
and the very force which would spread them is what makes 
the extra strain that he overlooks. 

But in all the diagrams the matter is placed in a false light. 
In a boiler the force is acting in all directions from center to 
circumference, where it is changed to the direction of the 
circumference. It evidently bears some relation to the force 
acting in the former direction. Now let us see what that 
relation is. The force acting from center to eircumference 
tends to enlarge the diameter, and the shell or circumference 
resists that enlargement. As I said in a former communi- 
cation, to enlarge the diameter 1, the circumference must be 
enlarged 3°1416; therefore the whole pressure in the ring 
(any width) is to that tending to separate the iron at any and 
every point as 3°1416 isto 1; for we cannot ignore the very 
foundation law of mechanics, that what we gain in velocity 
we lose in power, and vice versa. 

I think if any one has the desire to try an experiment and 
make known the results, it might be of much benefit to many, 
and perhaps lessen the number of boiler explosions. I in- 
close a rough plan of an apparatus which would if properly 
made, I think, give the true result. 








‘ . $ . | 
The dimensions I give are, of course, not arbitrary; a ma- 


chine of much larger dimensions would reduce the friction 
to a minimum, and give more accurate results. 

In Fig. 1 (elevation), @ a are two metal disks, say a little 
more than 7 inches in diameter, faced true and smooth in the 
inside for about 14 inches from the outer edge ; they are held 
1 inch apart by three thimbles and bolts, as shown. B is a 
gas pipe 1 inch in diameter, with a line of holes at one end; 
a convenient length for the pipe would be about 27% inches 
to the first hole, which is the hight corresponding to 1 Ib. of 
water. Cis a feed pipe for filling B with water, which enters 
at the side to do away with the impact that would arise if 
the water entered the top of thepipe. D isa light metal 
strap or band, 1 inch wide and a little more than 22 inches 
long, bent into a ring, with two small lugs soldered on near 
each end, so that, when they are brought together the ends 
will overlap a little, making the ring 22 inches in circumfer- 


ence. These are to be held together by a nicely made double 
lever or tongs, Fig. 8. The tongs are to gripe the lugs close 
to the band, as shown. Let the two ends of the levers be 
proportioned as 1 to 7; put ina spring index between the 
long ends. as shown; screw it up to 1 lb., then the other 
end will be brought together with a force of 7 lbs. The 
levers with the index can be suspended from the feed pipe. 
The band, D, must be nicely fitted between the disks, so that 
it will move without friction, and a slight leak will not affect 
the result. The thimbles should be set near the inside of the 
band, so as to keep it in place. Now let water flow out of 
the feed pipe and fill the pipe, B, up to the first hole; and, if 
my theory be right, a little above that will move the index. 
By carrying the pipes high enough, or by re-adjusting the 
index, the true relation can be ascertained. C. P. EVERED. 
, Montgomery city, Mo. 
The Ocean Tides as a Prime Motor, 

To the Editor of the Scientific American: 

In an article on page 64 of the current volume of the Sct- 
ENTIFIC AMERICAN, ‘‘The ocean tides as a prime motor,” 
you describe the enormous power of the tides, adding the 
remark that to utilize it constitutes a problem for the engi- 
neers of the future. I wish to communicate to. you two 





methods to sccomplish said purpose, which have been in- 
troduced and have, in some degree, been deemed satisfacto- 
ry. The first is as follows (see Fig. 1): 





The tide lifts the float, A, from which power is transmit- 
ted by means of the beam, B, pivoted on vertical standards, 
C, to the building or pillar, D. The power may be applied 
directly or, as has been proposed by some engineers, trans- 
ferred to strong spiral springs, which may be secured in place 
and carried to the required situation for use at a distance. 

Another method is the following (Fig. 2): A pond is built 
near the coast and is connected by a 
canal with the sea, An undershot 
water wheel is placed in the canal. 
The rising tide will turn the lower 
part of the wheel toward the pond, 


because the level of the sea was 
higber than the pond in the first 
place, and lower in the second. This 
necessitates a peculiar construction 
of the wheel, as the paddles have 
to be placed radially, and a gear for 
reversing the direction of the pow- 
er is required. To avoid this, the 
following construction was used (Fig. 8): Two parallel canals 
were made to connect 
the pond and _ the sea, 
jand the whecl was 
| placed in a third one, 
| connecting the two oth- 
|ers. The mill was erect- 
ed on the islands formed 
by the canals, Four 
sluices, two for each 
canal, were built, the 
|sluices of one opening 
|towards the inside, 
those of the other to- 
| wards the outside. The 
flood tide. opened the sluice, A, at one end, holding it open, 
}and it closed the other end and enter the pond through the 
| lateral canal and sluice, B. moving the undershot wheel in 
| the direction from the first to the second canal. 
The ebb tide returned by opening sluice A, passing 
jin the same direction through the connecting canal and 
through B to the ocean, turning the water wheel in the same 
| manner as the flood tide did. This system requires only four 
| well acting locks, which may be easily obtained by construct- 
‘ing a proportionately large pond. E. & E. 8. Epwarp. 
Dresden, Germany. 
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Psychic Force on the Slate, 
To the Editor of the Scientific American : 


I wish to invite the attention of scientific men to the phe- 
nomenon called spiritualism, as it has lately been developed 
here. Although somewhat ridiculous, yet it is wonderful; 
and if intelligent people will investigate it thoroughly, and 
discover the source of the mysterious power which some 
mediums possess, they will confer a boon upon mankind. I 
am not credulous, I do not believe it to be spirits, but I am 
at a loss to explain it. I will describe the apparatus so that 
all may experiment, but I understand that the medium pow- 
er is possessed by but few; yet the reader of this, or perhaps 
some of his friends, may possess the power. Try it. 

Cover « table with some fabric that will exclude the light 
from underneath, as it seems that darkness is necessary to 
success. Then provide an ordinary school slate with a lot of 





the falling tide towards the sea; 


short pencils. Place a chair so that you can hold the slate 
under the table. Take the slate in one hand, hold it by the 
frame horizontally under the table. After having placed a 
piece of pencil on the slate, be sure the curtain is down to 
exclude the light. If you possess the medium power it will 
soon make itself evident by raps, or you will hear the piece 
of pencil fall on the floor, sometimes striking the table vio. 
lently. When the pencil falls, replace it with another, If 
there is any demonstration, ask if there is a spirit present; if 
so, make it known by rapping on the slate. Three taps signi- 
fy “‘yes;” two, “no;” one, “don’t know.” If the answer is 
yes, ask if it can write. If yes, then ask any question you 
wish and an answer will be written on the bottom of the slate ; 
the pencil falls as soon as it has done writing. Youcan dis- 
tinctly hear it writing, dotting the i’s and crossing the t’s. I 
have seen the above performance and have been allowed to 
hold one corner of the slate, and could detect nothing unfair 
on the part of the medium. I have held his arm just below 
the elbow, where I could detect the slightest movement of 
the fingers, and could discover none except when the pencils 
would fly violently off; then there was a slight twitch of one 
of the muscles, but I cannot see any possible way for that to 
be fraud. We guarded against everything in the way of 
fraud. Place a piece of pencil on aslate and hold it horizon- 
tally in one hand and try to throw it upwards without mach 
effort. 

Now the problem is: how is the writing done? If you 
have never seen this mystery, I advise you to do so and sat- 
isfy yourself before you express an opinion. The whole 
thing is ridiculous, I must confess, but the charm is the 
mystery, and the wonderful writing is in different styles of 
penmanship. If a lady spirit writes, the writing is peculi- 
arly correct, punctuated, etc. Each individual spirit writes 
in its own peculiar hand writing, differing from others as we 
mortals differ in our writing. I could continue this commu- 
nication to some length, but my object is not to relate my 
experiments but to have others experiment for themselves, 

Chattanooga, Tenn. 8. C. Doper. 


—<+@> ae ——__ --—_ 
Explosion at Conshohocken, 


The Recent Boller 
To the Editor of the Scientific American: 


In your issue of March 8, 1873, Messrs. I. Wood & Brother, of 
Conshohocken, Pa., publish a communication in which. they 
seem to feel aggrieved that I should have spoken freely regard- 
ing the lamentable loss of life by the explosion of their boiler. 
It is of course exceedingly unpleasant to state the truth about a 
matter of this kind. I know that Messrs. Wood are exceed- 
ingly honorable men and would in no wise be guilty of doing 
ought that would imperil the lives of their fellow citizens or 
their employees. My motive was not to makean attack upon 
Messrs. Wood, or to accuse them of culpable carelessness, or 
to speak of them disrespectfully. It was only to call atten- 
tion to the circumstances undér which this boiler exploded, 
in offer that men who employ similar means and appliances 
for power might not do as they have done. 

In their communication to your paper, they claim that the 
boiler was good because it was old, and that it had had steam 
on it and been in use since 1854, a period of nearly 20 years, 
Ido not think that a boiler is, like wine, improved by age. 
My experience tells me that no boiler should ever be in use 
more than ten years. 

Messrs. Wood state that there was no steam gage attached 
to the boiler, it having been shut off for repairs. I do not 
think there is a mechanical engineer in the civilized world 
who would expect that a boiler nearly 20 years of age, with 
no steam gage upon it, would indicate pressure to the eye of 
the man attending it. I do not think that any cultivated 
engineer of experience could be found who would not most 
emphatically say that there was-danger that the boiler of the 
Messrs. Wood would explode. W. Baryer Le Van. 

Philadelphia, Pa. 

a IG en 
The Power of Compound Levers, 
To the Editor of the Scientifie American : 

I would like to know what force one pound at the end of 
the lever, C, would exert on an object between the stationa- 
ry block, B, and the sliding head, A, when the arms, D and 
E, are nearly straight, or are exerting their greatest force, 
The lever, C, is 48 inches; the fulcrum is at G, and the con- 





necting arm is6 inches long. The arms, D and EF, are, 2 inch- 

es long, and Eis stationary at F, on the bed plate, H, and D 

is connected at I with the sliding head, A. J.C. C. 
Morenci, Mich. 


REMARKS BY THE EprroR:—The relation of the effort 
exerted to the resistance which can be overcome, varies with 
every change of position of the lever, up to a power which 
would break down any machine built of inelastic materials. 
See our reply to A. B., in the Somentiric AMERICAN of March 
8, 1873. 

A I 
Ignition by Superheated Steam. 
To the Editor of the Scientific American : 


In my communication published in your paper of February 





8, I endeavored to lay before your readers some facts in re- 
gard to the use of superheated steam and its relation to fires, 
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I attempted to give a faithful statement of all the facts 
bearing upon that subject, and Iam glad to see any correc- 
tions or additions which may be made to the same. The 
further light Mr. Miller (in your issue of the 8th instant) 
throws upon tie subject is worth consideration. He points 
out that the lagging was well saturated with linseed oil, and 
that even some oil from greasy waste may have reached the 
felting. The engine had run for nearly a year, certainly for 
some weeks, with about the same quantity of oil in its lagging 
and felting, with no signs of fire or smoke, while six hours 
with the Miller boiler sufficed to set iton fire. The steam 
pipe of which Mr. Miller speaks was wound with yarn and 
felting, and covered with whitewashed canvas as far as the 
engine room, say within 18 or 20 feet of the throttle valves. 
Within the engine room it was first covered with a thickness 
of felting, and over that were the pine ribs to which the lag- 
ging was fastened ; while, about the engine, the pine ribs 
were in contact with the metal. It is also to be observed 
that the close covering of a symmetrical pipe would prevent 
any circulation of air about the felting, while the lagging 
about the throttle valves was quite imperfect, especially at 
the bottom. Whether superheated steam, rather than ordi- 
nary saturated steam, caused this fire or even had anything 
to do with it is what we are endeavoring to discover. The 
conditions were in all probability the same, and what those 
conditions were I have endeavored to state; I have studious- 
ly avoided doing more than that. 

And here it seems to me that Mr. Miller ought to have 
rested. Why he should pull the subject out of its legitimate 
bearings, I can hardly understand. If hechoosestoset forth 
in your columns the superiority of his boiler over others, or 
the value of superheated steam, I can have no objection 
thereto, but I do protest against his using a report not his 
own, without the consent or knowledge of its owners, to fur- 
ther that object. Those experiments, Mr. Editor, were in- 
complete. The Miller boiler was in use but six hours, and 
other considerations had led us to refrain from publishing 
the report in order that the engineering and manufacturing 
community might not be misled by partial reports. When- 
ever we can speak intelligently and sincerely of the superior- 
ity of the Miller boiler, we shall gladly do so; but the report 
which Mr. Miller sent yon has but little value in deciding 
that question. A, F. NaGLg, 

Providence Water Works. Mechanical Engineer. 

———_—_——_—_—_ +e a —_— —__—_—_——_ 
The Nebular Theory and an Inquiry into the 
Reason of Kepler’s Harmonic Law. 


To the Editor of the Scientific American : 


Having long been an interested reader of your valuable 
journal, and for many years devoted to astronomical study, 
I would beg a small space in your columns, in order to give 
what | think may be some reasons for a belief in the relations 
which may exist between what is known as the nebular the- 
ory arid one of the laws of Kepler, known as his third, or 
harmonic, law. 

In considering the nebular theory we are led to presume 
thai the sun, as a gaseous body, may at one time have ex- 
tended even beyond the present bounds of the orbit of the 
planet Neptune; and that other planets revolving far beyond 
his orbit, as yet undiscovered by our present telescopes, may 
have been first thrown off from the selar nebula during the 
earlier births in the family of our solar system. Be this as 
it may, we are acquainted with a sufficient number of the 
members of that family to answer our present purpose. Ac- 
cording to the nebular theory, the solar system, including the 
sun, planets, planetoids and comets, originally existed in 
one body in a gaseous state, similar to the planetary nebula 
and extending at least beyond the orbit of Neptune, and per- 
haps much further, if we take into account some of the co- 
mets of long period. This gaseous body must have been very 
highly heated in order to maintain the more refractory sub- 
stances in such gaseous condition. And, judging from our 
present knowledge, a portion of this heat would be subject to 
a continual diminution from the radiation of heat in space. 
A necessary consequence of this loss of heat would be a cor- 
responding contraction of the gaseous body, and an accelera- 
tion in the axial rotation. And as the exterior, or outlying, 
portions of this gas would be more mobile, less under the 
influence of gravitation, and would less readily obey the ten- 
dency to accelerated rotation, a condition would eventually 
arise in which the tangential or centripetal force would become 
equal to the central or gravitating force. This condition 
once attained and the contraction of the central raass still 
continuing, such outlying portion would become detached 
and, possessing the tangential motion of the equatorial por- 
tion of the remainder of the mass, would start out on its 
orbit in the same direction and continue to revolve around 
such remaining mass asa planet. This planet, still remain- 
ing in a gaseous state, would be subject to the same condi- 
tions as the parent mass; receiving an axial rotation, taking 
upon itself the form of an oblate spheroid, obeying the law of 
gravitatioa, parting with a portion of its heat, undergoing 
contraction, and increasing in its axial velocity, until finally 
this same planet would, in a similar manner, give birth to a 
secondary planet, or satellite. This process would continue 
in both solar and planetary masses, so long as their external 
portions should be sufficiently mobile and the force of grav- 
ity overcome by the tangential force. Astronomical science 
contributes much evidence tending to show that our whole 
golar system has thus been evolved from matter once in a 
nebulous condition. 

At first sight, the ring of Saturn might appear to form an 
exception to the above theory; but if we consider that, in 
that case the outlying enveloping portion, when detached, 
might have been much more uniformly distributed around 











that planet’s equator; and thus continue to remain unbroken, 
subject, perhaps, at some future time, to beagain subdivided 
into innumerable small satellites. What gives additional 
strength to this theory is the fact that these planets and sat- 
ellites continue to move in an orbit around the equator of 
their parent, or very nearly so, and that is precisely the place, 
owing to the greater tangential force and the smaller amount 
of gravitation, from which such detachments should be ex- 
pected to take place. 

In seeking for a sufficient reason for the existence of Kep- 
ler’s Larmonic law, we have only to consider that it will be 
evident that, after the solar mass had parted with its loose 
outlying portion, it would be likely to be some time before 
it would again have contracted sufficiently to repeat the ope- 
ration, especially if these detachments were assisted by 
some eruptive force, such as we find to be still existing in 
the sun. The contraction might be tolerably uniform, but, 
the detachments being in masses, would only take place as 
at so many successive stages. At each of these stages the 
tangential velocity would be greater than at the preceding 
stage, precisely as these orbital velocity of the planets and 
satellites increases in a certain ratio as they are near to the 
sun. We may notealso in passing that these orbital velocities 
are in proportion to the masses and distances of their respect- 
ive primaries. 

Considering that there has been the same constant relation 
between solar matter and the forces (to which it has been 
subject from the earliest to the present condition of the sun) 
throwing off these detached masses at different stages of con- 
traction, at tolerubly related intervals, and at decreasing dis- 
tances from the center of the mass: can there be any diffi- 
culty in accounting for the existence of Kepler’s harmonic 
law? The question may be asked: Why has not the sun 
thrown off any other planet after Mercury, or Vulcan, if 
any such planet exists? To this it may beteplied, that, as the 
central mass continued to contract, its density would con- 
tinue to increase, a time would arrive when the tangen- 
tial and eruptive forces combined would be insufficient to 
overcome the central or gravitating force, and, consequently, 
no more matter would be thrown off. Astronomers believe 
that that time arrived long ago, perhaps millions of years. 

The spectroscope reveals the fact that the planetary bodies 
are composed of the same elements as the sun itself. Astron- 
omers now generally believe that our moon has lost nearly 
all of its radiant heat. As her mass is only about one eighti- 
eth of that of the earth, it is no wonder that she should have 
cooled so much faster than our globe has. The masses of 
Jupiter and Saturn also, being much greater, will account 
for their cooling more slowly than the earth, and retaining to 
the present time more of their heat and gaseous condition, 
giving light to their satellites in addition to that which the 
latter derive from the sun. This condition of those planets 
will also account for the change of form which they have 
been seen to undergo, which could not happen were they as 
dense and as rigid as the earth nowis. The later discoveries 
in astronomical science appear to contribute more and more 
evidence tending to confirm the nebular theory. 

I know not whether it is yet an ascertained fact that the 
sun is still contracting from loss of radiant heat, but I firmly 
believe that, if not, it will be demonstrated in the future, 
when sufficient time has elapsed to make a comparison be- 
tween the sun’s distance and apparent diameter at one epoch 
with the same elements at another epoch. 

To conclude, the science of astronomy is destined, in the 
future, to engage the highest intellects, and to command the 
exercise cf the most abstruse methods of investigation and 
calculation. E. H. Price, M. D. 

Tamaroa, Ill. 

Ce 
The Duplex Telegraph Instrument. 
To the Editor of the Scientific American: 

In page 65 of the current volume of your esteemed paper, 
I find an article on the duplex telegraph instrument in Eng- 
land. You claim, in the article, this invention as an Ameri- 
can one of some years standing. I take the liberty to bring 
to your notice the fact that Messrs. Siemens & Holske, tele- 
graph engineers of Berlin, obtained in 1849 an English pat- 
ent on the simultaneous telegraphing of a large number of 
despatches by means of combined wires. They improved 
that method in 1856 in such a manner that replies could also 
be sent, by which the method became practically important. 
The simultaneous telegraphing in one direction was not so 
much of a success. 

In the summer of 1854, Professor Edland, of Stockholm, 
took up the same subject, and obtained the same result indi- 
pendently of Siemens and Holske, telegraphing (in August 
1856) by his system between Stockholm and Upsala. In Jan- 
uary, 1855, the line Stockholm—Gothenburg was worked on 
his system (see Poggendorf’s ‘‘ Annals of Chemistry and 
Physical Science,” vol. xeviii, pp. 115 and 632). 

I hope that you will accord a space in your paper to the 
vindication of the priority of a German invention. 

Dresden, Germany. ERNEST SCHURMANN. 
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Fog Trumpet Signals. 
To the Editor of the Scientifie American : 

My object in writing this is to present an idea for consider- 
ation in relation to the fog trumpet. Itis a very useful in- 
strument to the mariner in warning him of contiguity to 
land when other means fail; but though it has a voice (and a 
loud one) it has no speech, and this I propose to add. 

Sounds of ascertained duration may be learned and be 
understood to represent the alphabet; our telegraph opera- 
tors read by sound. You will at once see that I am indebted 
to that eminent man, Professor Morse, for this idea. Morse’s 








alphabet, as everybody knows, is represented by dots and 
dashes. I propose to use figures instead of ietters, the fig- 
ure 1 for the dot and the figure 2 for the dash, and make the 
combination as follows, which can be altered to any extent: 
1, 2, 11, 12, 21, 22, 111, 112, 121, 122, 211, 212, 221, 222, 
1111, 1112, 1121, 1122, 1211, 1212, 1221, 1222, 2111, 2112, 2121, 
2122. The last number in this series is —.— — and, if so 
arranged, will stand for z. The next thing is to apply tothe 
trumpet a mechanical arrangement controlling the motive 
power that is used in the vibration of the trumpet’s tongue. 
This will be no difficulty. 

The object of this is to spell out the name of the locality 
for the information of vessels within hearing, Cape Race for 
example; the second word would be quite enough to let mar- 
iners know their position. There should also be power to 
use this valve by the keeper f-r the purpose of com nunica- 
ting with a ship at sea, and when this is done, the alphabet 
being known and a trumpet provided in every ship, com- 
munic ‘tion between ship and shore and between ships at 
sea, in fog or in the night, would be greatly facilitated. I 
am inclined to believe that the steam whistle in steamers 
would answer the purpose, also that two telegraphic opera- 
tors of experience could communicate intelligibly with each 
other at a distance by this means. I do not seek gain in this, 
but only to benefit humanity at large. E. BRACE. 

St. John’s, Newfoundland. 


Uncontrollable Fires, 
To the Editor of the Scientific American : 

The article of P. H. Vander Weyde in the ScreNTIFIC 
AMERICAN of January 6, 1872, on the ‘‘ Latent Heat of Dis- 
sociation,” explains in part why great fires are so uncontrol- 
lable. It is there stated that, when steam is heated to 5072° 
Fah. , it is decomposed into a mixture of oxygen and hydrogen 
gases, and about 8,000 units of heat are made letent; and 
when the gases again unite, which they will do when cooled 
by contact with colder substances down to a point below 
5072°, the 8,000 units of heat will again become sensible, the 
process being analogous to that by which 962 units of heat 
are made latent when water is evaporated, the same amount 
of heat being again made sensible when the steam is con- 
densed. 

In great fires there is always a great quantity of water in 
the burning materials, and the heat is doubtless above 5072°. 
The result would be that the mixed gases would be driven 
out vf the fire and would recombine as soon as sufficiently 
cooled, exposing any building or other object upon which 
they might strike to the heat of an oxyhydrogen flame. 

Oshkosh, Wis. SaMvEL P. Gary. 

+ 
Action of Glycerin on Strychnia. 
To the Editor of the Scientifie American: 

I notice, on page 57 of your current volume, that P. Bert 
has found a remarkable property in carbolic acid, namely, 
that it will dissolve strychnia, and he recommends it asa 
test for that alkaloid. In last November, I had occasion to 
use strychnia with a solution of carbolic acid in its own 
weight of glycerin. I used one grain of strychnia in half an 
ounce of the solution. The mixture was clear; but after 
standing three or four days, the weather being cold, it looked 
creamy, and on the top there was a stratum of a reddish 
brown color of a quarter of an inch thick, which I attribute 
to ‘“‘ sulphoglyceric acid,” as the alkaloid was a sulphate. 
By an examination with the microscope J find it to crystalize 
in long slender crystaline needles, somewhat like the barbs 
on a wheat ear, being tied together and branching out at an 
angle of about 80°. 

I have not used carbolic acid as a test for strychnia, nor 
have I seen it so used, but I should be glad if this should 
awaken more research in regard to the feasibility of its being 
used for that purpose. CLARENCE OWEN. 

Bloomington, Ill. 


The Million Dollar Telescope. 
To the Editor of the Scientific American : 

I fully concur in the idea advanced in the ScrmNTIFIC AMER- 
ICAN, by F. H. R., with regard to the million dollar telescope, 
and you may count on me for at least three shares, and very 
likely, if I see it is to be a success, five shares. If times are 
hard, I will also be one of those to attend a meeting to help 
on this grand enterprise. If you see fit, make use of this in 
any way to agitate the subject. Srock Ho.pEr. 
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CENTRAL AMERICAN VOLCANOES.—A correspondent in 
Salvador, in Central America, under date of December 8, 
writes to the Panama Record as follows:—The volcano, 
which is some leagues distant from the town of Santana, has 
dried up a lake which for 500 years or so existed at the base 
of the craters; but although vast quantities of steam are 
ejected, and the trees lining the inside of the crater are 
scorched up and withered, as also are those to a limited dis- 











| tance near the top on the outside, no ejection of lava has yet 


taken place. The volcano of Isaleo, which was active until 
quite recently, now shows no sign of life; and the supposi- 
tion is that some strata which cut off the communication be- 
tween the two volcanoes have burst through or fallen in, 
and so changed the channel of the fire. 
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A CORRESPONDENT, T. M.,‘says: Cut your coiled paper col- 
lars into strips for tapers. They burn slowly and are not 
easily extinguished. 
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Post Ovvices were first established in France in 1464; in 





England in 1581; in Germany in 1641. 
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THE STRENGTH OF TIMBER. 


BY JOHN ANDERSON, ©. E., LL. D., F. B. 8. B- 


The strength of a piece of timber depends upon the part 
of the tree from which it is taken. Up toa certain age, the 
heart of the tree is the best; after that period, it begins to 
fail gradually. The worst part of a tree is the sap wood, 
which is next the bark. It 1s softer than the other parts of 
the wood, and is liable to premature decay. The deleteri- 
ous component of the sapwood is absorbed if the tree is al- 
lowed to grow for a longer period, and in time the old sap- 
wood becomes proper timber fiber similar to heart wood. 
Hence, the goodness of a tree, for timber purposes, depends 
on the age at which the tree was cut down. When young, 
the heart wood is the best; at matarity, with the exception 
of the sap wood, the trunk is equally good throughout; and 
when the tree is allowed to grow too long, the heart wood 
is the first to show symptoms of weakness, and deteriorates 
gradually. 

The best timber is secured by felling the tree ai the age of 
maturity, which depends on its nature as well as on the soil 
and climate. The ash, beech, elm, and fir, are generally 
considered at their best when of 70 or 80 years’ growth, and 
the oak is seldom at its best in less time than 100 years; but 
much depends on surrounding circumstances. As a rule, 
trees should not be cut before arriving at maturity, because 
there is then too much sap wood, and the durability of the 
‘imber is much inferior to that of trees felled after they 
have arrived at their full development. 

The strength of many woods is doubled by the process of 
seasoning, hence it is very thriftless to use timber in a green 
state, as it is not only weak, but it is exposed to continual 
change of bulk,form, and stability. After timber is cut, and 
before it is properly seasoned, the outside is found to crack 
and to split more than the inside of the mass, because it is 
more exposed to the desiccating effect of the surrounding at- 
mosphere ; but, as the outside dries, the air gradually finds 
its way to the interior. If timber is cut by the saw when 
green, and allowed to season or dry in a gradual manner, it 
is found to be the most durable. In the arts, however, arti- 
ficial drying is often resorted to, as in the case of gun 
stocks. These are put into a desiccating chamber, where a 
current of air at 90° or 100° is passed over them, at such a 
rate as to change the whole volume of air in the chamber 
every three minutes, and it is found that a year of seasoning 
may thus be saved. The walnut wood is as good, after this 
process, as if the seasoning had been accomplished by time 
and exposure, and works more smoothly under the cutting 
instruments of the stock machinery. 

Wood will always warp after a fresh surface has been ex- 
posed, and will likewise change its form by the presence of 
any moisture, either from that contained in the atmosphere 
or from wetting the surface. The effect of moisture on dry 
wood is to cause the tubular fibers to swell; hence it is that, 
if a plank or board is wetted upon one side, the fibers there 
will be distended,and the plank, in consequence, must bend. 

The amount of the shrinkage of timber in length, when 
seasoning, is so inconsiderable that it may in practice be dis- 
regarded. But the shrinkage in transverse directions is much 
greater, and presents some peculiarities which can only be 
explained by examining the structure of the wood, as re- 
sulting from its mode of growth. 

Mahogany is a beautiful, close grained wood, but is used 
not so much on account of its strength, but more frequently 
because of its non-liability to shrink, warp, or twist, and 
from the peculiar property of taking a firm holdof glue. In 
the last respect it is superior to any other wood. Mahogany 
differs greatly in regard to its closeness, hardness, strength, 
and beauty. That from Honduras, called “bay wood,” is 
much inf. rior to that called ‘Spanish mahogany, which 
comes from the West Indies; the former is much used in the 
construction of light textile machinery, but chiefly on ac- 
count of its cheapness; and the latter is used for furniture 
or for other ornamental purposes. As regards strength, this 
wood is inferior to oak in all respects, and its great charac 
teristic defect is unsuitability for exposure to the weather or, 
indeed, for any purpose where it is made alternately wet 
and dry. When so subjected, it rapidly decays, and loses all 
its good qualities. 

Oak, taken as a whole, is one of the strongest and most 
durable of woods, and is especially adapted for exposure to 
the weather of a damp climate, and is indeed suitable for 
almost every purpose where the properties of strength, stiff- 
ness, and toughness, combined with endurance, are required. 
Its value for shipbuilding is proverbial, and in its eanploy- 
ment for the staves of casks, for treenails, for carriage wheels, 
and for all such purposes requiring lightness and strength in 
combination, it is equally useful. From time immemorial it 
was esteemed the best timber for heavy roofs, and the condi- 
tion in which some of these grand old roofs have reached 
our era fully attests the wisdom of the selection. 

Clacking and Over-BReaching in Horses, 

Common as are these two faults, they are frequently mis- 
understood. An over-reach is looked upon as an unavoida- 
ble accident, and clacking is treated by irrational alterations 
of the hind feet shoes. We couple them together because 
they present some common features. Both consist of inter- 
ference with the fore foot by the hind one, both are due to 
some temporary defect in the action, and both can be pre- 
vented by altering the form of shoe. Clacking or, as it is 
sometimes called “ forging” is the name given to the sound 
produced by the hind shoe striking the fore one in progres- 
sion. It is usually heard at the trot, and seldom noticed in 
adult horses. It is most common in young horses out of 
condition and especially noticeable when they are tired. The 
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noise is produced by the hind shoe striking the under surface 
of the fore one just behind the toe, not at the heels. When 
the blow has been repeated so as to leave an impression, the 
marks are found on the inner edge of the fore shoe. This is 
important, as it shows us that the length of the shoe is not 
at fault, and it suggests the removal of the part where 
striking occurs. Removal of this edge is equivalent to mak- 
ing a shoe concave instead of fiat on the ground surface, and 
such a shoe is found to effectually prevent a recurrence uf 
the objectionable noise. The erdinary hunting shoe, espe- 
cially the narrow one made in a ‘‘ cress,” is the best possible 
form. For harness horses, where more substance is required 
for wear, the ordinary shoe seated on the outside instead of 
the inside is usually sufficient. A case may be met with in 
which this alteration is not effective. We must then alter 
the hind shoes, making them square at the toe, with two 
clips—one on either side—and set back a little on the foot. 
The wall at the toe should not be rasped off, but allowed to 
protrude a little. Too often the hind shoes are the first to suf- 
fer alteration, sometimes of a very objectionable kind ; for in- 
stance, we have seen the toe of a hind shoe made diamond 
shaped and prominent, so as to come in contact with the sole 
of the forefoot instead of theshoe. This is a most irrational 
and somewhat dangerous expedient. It leaves the offending 
part of the fore shoe untouched, and favorgs the infliction of 
injury to the foot. Even when the hind shoe is only made 
short and placed back on the foot, there is a risk of the horn 
at the toe being unduly worn, and there is a shortening of 
the leverage of the foot which must more or less affect the 
powers of progression. 

If a horse “‘ clacks,” rest contented at first with altering the 
fore shoes as we have described ; improve his condition, and 
ride him up to the bit, but not past his pace. 

‘* Over-reaching ” is an injury to the heel of the fore foot. 
It is sometimes merely a bruise, but more often a lacerated 
wound, a small round portion of skin being left hanging, 
nearly detached from the heel. The offending part of the 
hind shoe is its inner circumference or edge, so that the in- 
jury must be caused by the hind foot being in the heel, and 
the skin caught as the foot is retracted. The inner edge at 
the toe of a hind shoe becomes very sharp after a few days’ 
wear, and will cut like a knife. Asin “clacking,” the indi- 
cation for prevention is to remove the offending edge. This 
cannot be thoroughly done with the file, but when the shoe 
is hot, the edge behind the toe can be cut out with the 
‘ fuller” so as to leave the shoe concave. As over-reaching 
isan accident peculiar to the gallop, it is well always to 
shoe hunters so as to guard against the occurrence. The 
neatest and best hind shoe for a hunter is made, like the fore 
one, in a ‘‘cress,” and presents a concave ground surface 
and rounded edges. 

When a heel is injured, it is always well to try and save 
the piece of skin. It should not be cut off until it is cer- 
tain that it will not reunite to the issues beneath. One 
good fomenting on reaching the stable is enough ; after that 
use the simplest water dressing, and under no circumstances 
use poultices, which only increase the chances of a slough 
and retard the healing process. Should healing seem slow, 
apply a mild stimulant, such as a piece of lint wet with 
a mixture of carbolic acid, one part, to glycerin, twenty 
parts, 





The Decay of Wood, 

Wood, being vegetable matter,is of course liable to decay ; 
but how to turn it to the best account with this known at- 
tribute to contend with may be worth inquiry. The closer 
the grain and the heavier the wood, the less liability there 
is to decay; but for building purposes, as at present carried 
on, light and open grained woods must be used. We cannot, 
in these times of excessive competition, go back to the old 
oak timbered and floored houses of our ancestors. It would, 
however, pay landlords to build sglid, substantial houses, 
and let them ever at the present scale of rental. For in- 
stance,in digging away the foundations of the Savoy Palace, 
built upwards of six centuries ago the oak piles were found 
perfectly sound, as was the planking which covered the 
pile heads. But houses are built on a very different princi- 
ple now, namely, to sell again, and perhaps again, before 
the permanent owner invests in them, and then a coat of 
paint and a judicious use of putty cover all imperfections. 

The flooring boards, being kept in sheds, present quite a 
different appearance to the same quality of wood exposed on 
the quays. Putting on one side the question of expense, 
the practice of matting up the end of the piles, as practiced 
in the north of England, cannot be recommended. It cer- 
tainly preserves the fresh appearance of the wood, and 
makes it appear as if just discharged from the ship; but it 
impedes the free circulation of air, and anything that does 
that is strictly to be avoided. Better by far have the wood 
shaken at the ends than sweating inside, with here and 
there places where the penknife blade sinks in with hardly 
any pressure. 

The decay of wood arises from internal and not external 
moisture; hence the danger of shakes, as they admit it 
often to the very centre; and so long as free evaporation is 
allowed, decay will not very readily set in. It would be 
very absurd to say that no paint ought to be used in the in- 
terior of a house, but it is certain that a piece of wood 
painted on both sides will not last nearly so long as one not 
painted at all. The reason isevident. The paint effectually 
closes all the pores and prevents the evaporation of the 
moisture, which even the best seasoned plank will contain, 
and hence decay sooner sets in, in one shape or other. For 
the same reason wood painted on one side only will last 
longer than that painted on two sides. Thus in an old 
building, the wainscot, doors, windows, etc. will be found to 
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be affected when the staircases will be sound, because never 
painted. The old houses in the quaint city of Chester prove 
the truth ofthis. Some years ago, a Liverpool builder who 
had some contracts there told the writer that the numerous 
exposed beams were generally sound, and they are all un- 
painted, but the inside work had apparently been renewed. 
The best that can be done, under all circumstances, is to 
give a coat of paint before leaving the workshop, end this ia 
generally done, at least in the large establishments.—Build- 
ing News. 
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Glacier Motion, 

‘In making some experiments on the freezing of water,” 
says Mr. John Aitken, in Nature, “it was noticed that, after 
the same water had been melted and frozen a number of 
times, it generally burst the tube in which it was frozen.’’ 
This phenomenon the author considers to be the germ of 
glacier motion, and he believes that the ice which has only 
been frozen once has more air in it than that which has 
been frozen and melted a number of times; as each succeed - 
ing freezing deprived the ice of a quantity of air or some 
other gases. The natural conclusion seems to be that ice 
with air in it isa viscous substance, adapting itself to the 
shape of a containing vessel, though pure ice does not. 

In the detailed account of the experiments, we find that 
rods of snow ic, made in close imitation to the material 
composing glaciers, bent much more easily, when supported 
at the ends and acted upon bya weight suspended at the 
middle, than others made from ice from pure water. Small 
rods of snow ice, 2 inches in dianaeter, could be greatly dis- 
torted, but when it was attempted to bend them around a 
small cylinder, by the time the circle.was half turned they 
broke, even under a pressure which they easily bore in the 
beginning. It was found that the bending of the ice had 
developed a lamellar structure in it, similar to that found in 
glaciers, which rendered the beams weaker on account of the 
cohesion of their particles along, the planes of lamination, 
rendered less. Hence, further experiment proved that, if a 
small portion of the circle was bent at a time and the pres- 
sure then removed, the particles evidently rearranged them- 
selves; and by continuing the process, a ring of ice was pro- 
duced from a perfectly straight beam. It is believed that 
these conditions of alternate rest and pressure, are, in all 
probability, those which exist in glaciers. After pressure 
has acted on one part of the glacier, bending takes place, so 
relieving the ice at that part from the pressure, which 
comes to bear on another portion of the glacier; and before 
the pressure again comes to bear on the first part, its strength 
and viscosity have been resolved by rest. 

There are other causes which may assist in producing 
giacier motion; these are briefly enumerated by the author 
as follows: The sliding of the ice over its channel, this being 
assisted by melting of the ice where its rests on its bed; the 
melting point of the ice, in contact with obstacles, being low- 
ered by the pressure of the mass behind ; the melting in the 
body of the glacier, part of the water finding its way to 
the channel under the ice and part being refrozen; the cre- 
vasses in the glacier (due to the fracture of the ice) enabling 
large masses to move into different positions more easily, 
than if the ice were solid; and lastly, the old dilatation 
theory, which accounts for some of the pressure which 
causes motion. 


Improved Paper Beg Machine, 

The paper bag machine invented by Miss M. E. Towne, of 
Holyoke, Mass., and recently manufactured for the inventor 
by the Ames Company, is deserving of a more minute de- 
scription than it has heretofore received. It is a handsomely 
ornamented structure about 10 feet long and 3} feet high. 
The paper enters the machine from a roll, and is at first 
placed around a form, which can be adjusted so that a bag 
can be made of any width desired. The paper is worked along 
by a feeder, and the first process is to paste the bag length- 
wise, which is done by a thin wheel rolling upon it, the 
wheel passing through paste in a dish slightly elevated from 
the machine. The paper then passes under a knife worked 
up and down by what is termed a continuous motion and 
stop motion, and a tucker catches the paper, holding it in 
position while it is being cut off. There are two small 
folders which work from each side of the machine, folding 
the bottom of the bag in the required form, and side arms 
to bring the paste to the center and paste the bottom of the 
bag. The bag then passes through a revolving press, which 
securely fastens the parts already pasted. The last tucker 
has an up and down motion, and places the last fold on the 
bottom of the bag, which is pasted by two more side pasters. 
The bag then passes through two more revolving wheels 
and is dropped completed. 


Ee 
Asbestos. 

There are very extensive deposits of this important min- 
eral within the limits of the United States, that found on 
the eastern slope of the Green Mountains and of the Adi- 
rondacks being of the best quality for fineness and tensile 
strength. The fiber of New York and Vermont asbestos 
varies in length from two to forty inches and resembles 
unbleached flax, when found near the surface, but when 
taken at a greater depth, itis pure white, and very strong 
and flexible. It is found also, in considerable quantities in 
the Tyrol, in Hungary, Corsica, and Wales. 


—————-2~ ra 
MERCURIAL ointment is said to be one of the best materi- 
als known for preventing rust on gun barrels. It should be 
rubbed in thoroughly, both outside and inside, and well 
dried off, so as to leave but little on the surface. The quick- 
silver forms a thin film which protects the metal from mois- 











ture. The article may be obtained at any drug store. 
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NEW VALVE GFARING FOR STEAM ENGINES. 

The invention herewith illustrated is designed as an im- 
provement upon the mechanism generally employed in con- 
nection with the common or single slide valve in steam en- 
gines. It is proposed to so move the single valve by retard- 
ing and increasing its motion that the steam can be cut off 
at any point of stroke desired, and yet keep the port openat 
the exhaust end until the stroke of the piston is nearly com- 
pleted. At this moment, the motion of the valve is quick- 
ened, throwing the other exhaust port wide open, almost in- 
stantly relieving the engine of exhaust steam. It is claimed 
that, by this means, a wider 
average port is obtained in a 
given time, or while the piston 
is moving a given dis‘ance, 
and that the cutting off is ef- 
fected with a quicker motion 
than can be obtained by two 
eccentrics. 

The desired object is, in this 
tase, accomplished by means 
of the elliptical toothed gear- 
ing, A B, in our illustration, 
the wheel, B, being connected 
as shown with the valve, It 
will be observed that the va- 
ried motion is obtained as each 
toothed gear alternates from a 
large wheel to a pinion, twice 
in each revolution of the en- 
gine. By lengthening or short- 
ening the crank on the small 
shaft, the valve is practically 
shortened or lengthened, and 
thus adapted to cut off at the 
desired point. The excessive 
compression or too early ex- 
haust of steam when used ex- 
pansively (due to the relative 
stationary position of the eccentric to the engine crank) is 
here claimed to be avoided, and the necessity of a cut off at 
the back of the valve (moved by an additional eccentric, 
thereby involving a loss of power) is also obviated. This 
gear can be fitted to any engine of the slide valve pattern in 
use. 

Patented October 15, 1872. Further information may be 
obtained by addressing the inventor, Mr. William 8. Bacon, 
Sulphur Springs, Crawford county, Ohio. 

——-- <4 @ >a -- —__ ——_-—— 
GIN SAW FILING MACHINE. 

We illustrate herewith a recently invented gin saw filing 
machine which, it is claimed, will fit and work well upon 
any form of cotton gin. A is the frame of the machine, and 
B the driving wheel, to which 
the hand crank isapplied. C 
is a wheel acted upon by B, 
and D is a pinion under the 
latter. E is acrank on the axie 
of said pinion. F is the up- 
right, with its brace attached 
to the upper and lower part of 
the frame, A. G is a small 
pinion which works in the ho- 
rizontal cog wheel, H, on the 
upright shaft, which is placed 
at an angle of forty-five de- 
grees, so that the feed wheel, 
I, may stand precisely with 
the pitch of the teeth. This 
shaft is held between the parts, 
Kand D. The feed wheel, I, 
has a slit in the edge, the un- 
der lip of which is turned 
down so as to catch the next 
tooth at every revolution, there- 
by acting as feeder to the files. 
By suitably proportioning the 
above described parts, the files 
are arranged to have six strokes 
to each rey:lution of the driv- 
ing wheel, B, and feed wheel, I. 

At the front of the machine 
is placed a sliding rest, M, the 
two small wheels at the lower 
end of which rest on the wood- 
en cylinder of the saws when 
the apparatus is at work. N 
is a similarly arranged rear 
rest. On these parts, the whole 
weight of the machine is borne 
when it is adjusted to the saw. 
The front rest, M, is lowered 
or elevated by two screws in 
the slots. The rearrest, N, is 
depressed by the screw, O, and elevated by the spring, P. 
Q Q are the hinges, and R R movable plates attached thereto. 
8 8 are the file plates, T T movable or sliding spring plates, 
and U U file hclaers; V V are slides which serve to move 
the rear en‘ of the file plates in or out from the center, thus 
giving the files a deeper or shallower cut on the teeth. The 
files are of the ordinary description used in handsaws, and 
are inserted in the file holders with the side screw against 
them and the top screw brought down upon their shanks, 
thus firmly securing them in their places. 

In operation, the machine is set so as to allow the saw to 
come between the two halves of the frame and rest between 














the front wheels until the feed wheel, I, engages in the teeth. 
The front and rear rests are then regulated to take the whole 
weight, and so that the feed wheel has the precise range of 
the teeth. The movable plates are next adjusted until the files 
also havé the range of the teeth, when they are firmly se- 
cured. The machine being steadied with the left hand, the 
crank of the driving wheel, B, is rapidly turned with the 
right hand, when the filing will proceed with great rapidity. 
The under file works upon the right side of the teeth and 
travels about ten teeth in advance of the top file, which 
operates on the left side. The operator stands with the 
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points of the teeth toward him. The inventor claims that 
this device performs the work with neatness, uniformity, 
and lightning speed. He says that by its use a fifty saw gin 
can be filed within three hours. 

Patented through the Scientific American Patent Agency, 
December 31, 1872. For further particulars address the in- 
ventor, Mr. Lewis M. Asbill, Charlotte, Columbia, and Au- 
gusta Railroad, Ridge Spring, 8. C. 

Red Cedar Hedges. 

A correspondent, J. E. R., says that there is no timber for 
hedges comparable to the red cedar. It will do wellin any 
soil with a little care at first. Itis long lived, and grows 
very rapidly. To propagate it, gather the seed when ripe 








ASBILL'’S GIN SAW FILING MACHINE. 


and prepare the ground as for drilling garden seeds. Plant 
the seed three quarters of an inch deep, slightly manuring 
the soil to force the growth atthe start. The seed is abun- 
dant in Maryland, and our correspondent believes it will be 
valuable in many States where hedge trees are becoming 
scarce. 
2+ eo ——_______ 
Sea Water for Extinguishing Fires, etc, 

A correspondent, J. P., suggests that, in cities on the sea- 

board, large rafts might be arranged to rise by the power of 
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fires. And in any inland city, where there is a flow of water, 

an iron tube might be arranged to catch the stream and turn 
it into an upright tube. The water would bedriven upward 
by its own momentum, and a head would thus be created, 
varying in hight as the velocity of the stream, which could 
be used at discretion. 





oe ——_—_____—__ 
Observations on the Ditiration and Mvultiple 
Character of Lightning Flashes. 
Arago has classified the different forms of lightning under 











the tides, and, in falling, be used to run light machinery and 
to force up sea water for washing streets and putting out 


three heads: ist, linear zig-zag flashes ; 2d, flashes appearing 
as a broadly diffused light (sheet 
lightning, heat lightning), and, 
lastly, the rarely occurring dis- 
charges which are seen as slow- 
ly moving balls of fire. The first 
form is due to the production in 
the atmosphere of a gigantic elec- 
tric spark, and the majority of 
physicists and meteorologists 
suppose that flashes of the se- 
cond form are due to the same 
cause, their light being seen 
either by transmission through 
or reflection from the clouds. 

Professor O. N. Rood, of ( 
lumbia College, communicates to 
the Journal of Science and Arts 
an interesting paper detailing ob - 
servations made by him on the 
nature of lightning flashes. The 
apparatus used was a small train 
of toothed wheels, driven by a 
spring so that it should be capa- 
ble of rotating a circular paste- 
board disk which was provided 
with four open sectors. On ex- 
amining lightning flashes of the 
second form with this rotation 
apparatus, it was found that each flash consisted of a con- 
siderable number of isolated and apparently instantaneous 
electric discharges, the interval between the components be- 
ing so small that they constituted a continuous act. 

From the observations made, Professor Rood concludes 
that the nature of the lightning discharge is more compli- 
cated than has been supposed; it is usually, if not always, 
multiple in character, and the duration of the isolated con- 
stituents varies very much, ranging from intervals of time 
shorter than one sixteen-hundredth of a second up to others 
at least as great as one twentieth of a second ; and, further- 
more, a variety of the latter kind may sometimes be found 
in the components of a single flash. 

In the examination of the spectrum of lightning by Dr. 
Vogel, a number of lines were 
identified as also occurring in 
the spectrum of the electric 
spark in the ordinary atmo- 
sphere, but what is remarka- 
ble; it was found that some- 
times the spectra consisted of 
bright lines on a dark ground, 
while at others bright lines 
were traced on a less bright 
continuous spectrum, and, final- 
ly, sometimes a continuous 
spectrum destitute of lines was 
obtained, The discharges were 
principally of sheet lightning. 
Professor Rood considers that 
the continuous spectra desti- 
tute of lines were due to the 
prolonged constituents above 
referred to; and the occurrence 
of bright lines on a less bright 
ground, he refers to cases 
where instantaneous and pzo- 
longed constituents were no- 
ticed by himself, the normal 
spectrum of bright lines on a 
dark ground being produced 
by flashes more nearly instan- 
taneous. It is also believed 
that zig-zag, heat, and sheet 
ligitning are really identical, 
being in point of fact due to 
the same cause, but viewed un- 
der different conditions. 

For the study of lightning 
flashes, the author recommends 
a black or gray opaque disk 
about 3°9 inches in diameter, 
with one open sector. The 
best form for the shortest and 
longest durations is that of a 
square, with sides of from 0°27 to 0°39 inch; for examining 
the multiple character of flashes, simply a long narrow sec- 
tor of 1° or 2° is preferable. A spring rotation apparatus 
may be used, so as to admit of rotations up to 20 or 30 per 
second, 





Actp in white lead may be detected by petting a small 
portion of the lead in a cup, pouring a little warm water 
over it, and stirring the lead in the water. Then add a few 
drops of a solution of iodide of potassium: and if the lead 
is acid, or contains acetate of lead, the water will turn yel- 
low. 
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down a thousand feet beneath; and then, jumping into a| give place to thickly wooded escarpments ; vegetation creeps 


Coffee is still cultivated in ‘‘ Araby the blest,” the coffee | loaded car which comes swiftly by, we begin the descent. | down into the gorge and throws a network of beauty and 
gardens there being on terraces which reach an elevation of | The speed is great, but there is no fear-inspiring rush, no | grace, festooning the sides of precipitous rock. : 
about 3,000 feet. The soil is kept moist by means of small | blur of objects hurtling past. We look out into the valley; 


artificial canals, which are 
made to irrigate the whole by 
the water falling from the 
upper to the lower terraces. 
The trees here are planted so 
close together that the thick 
foliage shelters their roots 
from the tropical heat of the 
sun. 

Our engraving represents 
the famous coffee hills of 
Yemen, in Arabia, where Nie- 
buhr states the berry was 
first cultivated after it was 
brought from Abyssinia 
by the Arabs, and where 
the ripened fruit, it is said, 
has a flavor and fragrance 
which it is impossible to trans- 
plant. For ages before its use 
among the western nations, 
coffee was raised on these 
hills. The fruit begins to 
ripen in February; and when 
the seeds are prepared,: they 
are conveyed to the city of 
Beit al Fakih, where part goes 
to Mocha and the rest to Eu- 
ropean markets. 

It has been computed that 
the annual consumption of coffee is 1,000,000,000 pounds: 
and that, with the exception of bread, sugar, and tea, there 
is no product of more general consumption than this invalu- 
able bean. When we consider how universally coffee is used 
as an article of diet throughout Turkey, Egypt, Arabia, Per- 
sia, and parts of India, besides the more moderate but equal- 
ly general consumption in Europe and America, we shall 
find it difficult to overrate itsimportance, as vast multitudes 
of persons are engaged in its cultivation, transportation, and 
preparation for use in many quarters of the globe. 

_—_ OHO 


THE RALSTON INCLINED RAILWAY. 


At the head of the Lycoming Creek valley, near Ralston, 
in Pennsylvania, is the inclined railway to the McIntyre coal 
mines, which serves to carry the coal from the pits to the 
railroad at the foot of the mountain, The lower terminus is 
situated but a short dis- 
tance from the track, and 
a few steps carry the 
} visitor to the bottom of 
the slope. As we enter 
the shed built across the 
rails, an empty car starts 
out and goes whizzing up 
the hill. Directly an- 
other car starts into view 
at the top of the incline, 
meets the up-going car 
midway, thunders down 
with increasing momen- 
tum, and shoots past us 
into the valley. 

. “What is that cavity 
an for?’ we ask, referring 





















to a depression under the track inside the shed. Tue starter 
informs us that it is where the bumper goes in to let the car 
pass on, and just then, an empty car being hauled up from 
the siding, he pullsa signal wire communicating with the 


other end of the road. The stout wire cable in the middle | ° 


of the track begins to move, and a heavy wedge-shaped mass 
of timber comes up from the cavity, broad end first, strikes 
the car with a shock that sends it some feet up the slope, 
and stops it on its return. It saves the trouble of hooking 
and unhooking the cable, we are told, and is much safer. 
When it arrives at the bottom of the slope, a spring changes 
the gage of the wheels; it then runs along a narrow track 
into the hole, and the car passes over. 

At the invitation of the starter, we enter the empty car. 
The signal is given, and before our equilibrium is recovered 
from the jerk that nearly upsets us, we are rushing up the 
slope. The cable sliding over the rollers produces a whirring 
sound that makes our fierce motion seem all the fiercer, while 
the steepness of the descent and the absence of visible mo- 
tive power combine to highten the effect of the ride. The 
mountain seems to grow beneath and above us, as the valley 
2xpands and deepens below. We stop on the verge to look 
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it Tises slowly as we descend, and thatis all. Notuntil we 
shoot through the shed and out upon the level, do we realize 
that our motion has been particularly rapid or peculiar. 


2-+Ore 
THE BRIDAL VEIL, HAVANA GLEN, N. Y. 
There are no portions of the country which offer greater 
attraction to the lover of the beautiful and the picturesque 





than the so called ‘‘ glens,” situate near the towns of Wat- 
kins and Havana, at the head of Seneca Lake. in New York 
State. These natural formations are cafions eroded from the 
rock by the action of water, and form a succession of ravines 
and gorges which, from their great extent, produce scenes 
of remarkable variety and grandeur. At times the bare cliffs 


Our engraving represents one of the most interesting spots 
in the Havana glen, froma 
point where the strange geo- 
logical formation is best ap- 
parent. The rock is moderate- 
ly shaly, and has a strongly 
marked system of rectangu- 
lar joints, dividing the cliffs 
into square towers and but- 
tresses. When a portion of 
the precipice falls, it does not 
leave a jagged face but a mu- 
ral surface, as smooth and 
even asa well built wall, giv- 
ing the sides of the cafion an 
appearance of grand simplici- 
ty. The eroding current fol- 
lows the lines of division, zig- 
sagging at right angles rather 
than curving after the fa- 
shion of ordinary streams, 

Tt seems hardly credible 
that such a vast gorge as that 
represented could be cut by 
the slender stream which 
showers a mist of spray, like 
the film of a bridal veil, over 
its cliffs. But there is no sign 
of fissure at the bottom of 
the glen, and a deep pond is 
there, which must, at some 
time, have been beneath high falls, the constant action of 
which hewed for it a basin in therock. This pool begins at 
the foreground of our engraving, from which an idea may be 
obtained of the great ravine which the constant abrasion of 
the cascade—continuing perhaps for ages—has gradually 
worn away. The record of its work is but faint, for the 
frost has destroyed the water marks by breaking up the 
shale; and although the solid rock above would retain the 
imprint, the fragments at the bottom of the gorge show that 
it eventually becomes undermined and, toppling over, buries 
the marks out of sight. 





———_ <3 +@> & -—_____-—— _- 
THE HIXSON BEEHIVE. 


Our engraving represents a new form of hive which, it is 
claimed, combines improved arrangements for permitting 
the examination of the bees and comb frames, and also for 
utilizing the animal heat of the insects for warming the 
honey and boxes. The construction is such that the objec- 
tionable space between the frames and sides of the hive, 
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which in winter affords passage for currents of cold air and 
in summer becomes choked with wax, is avoided, 

The parts of the floor, A, are at right angles, and incline 
upon and from the center. In the removable sides, B, are 
openings, one of which is shown closed by the door, C. The 
side, D, and that facing it are composed of narrow verticat 
boards, E, all of which, with the exception of the middle 
one, are detachable. Each board is as wide as the distance 
from center to center of the comb frames, F, and is provided 
with arib, G, on the inside, to fit into the space between 
said frames. By this means, a side is obtained which, while 
sufficiently light, is readily removable, piece by piece, when 
it is desired to inspect the interior of the hive. The sides 
are held together by the cap, H, and bars, I; and the boards, 
E, are further secured by metal plates arranged im their up-. 
per extremities, not shown in the illustration. The comb. 
frames, F, conform in shape t+ the angle of the floor, slight- 
ly above which they are supported by stad pins. By similar- 
means they are separated from each other, the interstices. 
thus formed giving access to the bees. J is the honey board,. 
receiving the square honey box, K, within the space occu- 

pied by the bees, so that it will be warmed in cold weathe» 
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by their patural heat. Entrance to the latter is afforded 
through the holes, L. 

It is claimed that all the advantages of movable comb 
hives are here combined without the attendant defects. Ready 
access to the combs, when itis necessary to pry them straight, 
is gained by removing one or more of the detachable boards, 
an operation which, it is clear, will not disturb the bees as 
much as if the whole side were, as is usually the case, dis- 


BIOGENIC 


Dr. William Roberts states that the results of over 300 
experiments performed byhim support the conclusion that the 
fungi{monads and acteria, which make their appearance in 
boiled organic mixtures, are not due to spontaneous evolution, 
but arise exclusively under the ir4duence of pre-existing germs 
or ferments introduced from without. This method of ex- 
perimenting consisted in ex posing organic solutions and 








mixtures to a boiling heat in glass flasks, the necks of which 
had been previously plugged with cotton wool. The fluid or 
mixture in the flask may be exposed afterwards to the full 
influence of light, warmth, and air; and yet it remains per- 
| fectly barren, As evaporation takes place, no organic growth 
makes its appearance for even years; but if the plug of cot- 
ton wool be withdrawn for a few minutes or a single drop of 
any natural water, however pure or well filtered, be intro- 
duced, then all is changed. In a few days the clear solution 
becomes turbid with bacteria and monads, or a mass of mil- 
dew covers its surface and soon half fills the flask. 

A plug of cotton wool acts as an absolutely impervious 
filter to the solid particles of the atmosphere, while it per- 
mits a free passage to the gaseous constituents. It is con- 
sidered impossible to doubt that the biogenic power of the 
atmosphere resides in its dust, and not in its gaseous ingre- 
dients; but as to whether it be a specific germ or ferment, or 
what its nature is, no sufficient evidence has yet been ad- 
duced. 


p’aced. There are eight separate comb frames, each one of 
which, with its comb and bees, may be lifted out and trans- 
ported to another hive without exposing the insects ir ad- 
joining portions except at the place of division. The inven- 
tor further states that the hive can be opened and closed 
without killing a single bee or causing a drop of honey to 
run, and that it has been proved excellently adapted for pur- 
poses of artificial swarming, dividing, equalizing, and other 
apicultural operations. 

Patented through the Scientific American Patent Agency, 
September 24, 1872. For further information address Messrs. 
Hixson & Co., Gallipolis, Ohio. 

~~ -+er oe 

New Eelation between Heat and Electricity, 

Mr. Frederick Guthrie, in the Chemical News, states that it 
is found that the reaction between an electrified body and a 
neighboring neutral one, whereby the electricity in the neu- 
tral body is inductively decomposed and attraction produced, 
undergoes a modification when the neutral body is consider- 
ably heated. Under many circumstances, the electrified See 
body is rapidly and completely discharged, a fact proved to de- | Death of Professor Torrey. 
pend upon the temperature of the discharging body and its | John Torrey, a most eminent botanist, died on March 10, 
distance from the electrified one and the nature (+ or —) of | 9¢ Columbia College, of which institution he had long held 
the latter's electricity. The discharging power of a hot /| the botanical professorship. His first contribution to science 
body diminishes with its distance and increases with its tem- | was a catalogue of the plants growing within 30 miles of 
perature. It also depends on the quality and not the quan- New York city ; this was published in 1817, and was followed 
tity of heat radiated from it to the electrified body. It is ne- | by the ‘‘ Flora of the Northern United States” in 1824. 
cessary for the discharge that heat of intensity pass to the| His learning was extensive and varied. In 1824 he was 
electrified body from a neutral body within inductive range. | Professor of Chemistry at West Point, and he afterward held 

It is shown that various flames, both earth-connected rr similar appointment at the College of Physicians and Sur- 
aud isolated, have an exceedingly great power of discharg- | geons in this city. He was also chief of the 4 ssay Office in 
ing both kinds of elect ricity. As hot iron shows 8 preferen- | the United States Sub Treasury. He was stricken by pneu- 
tial power of discharging — over + electricity,so itis found | monia at the age of 80 years. Columbia College is largely 
that white hot but isolated iron refuses to be charged with | his debtor for his eminent services as a teacher, and for his 
either + or — electricity. As theiron cools, it acquires first fostering care of her interests. 
the power of receiving — and afterwards of receiving +. ie gee 
While white hot iron, in contact with an electrified body, | Death of Professor Sedgwick. 
prevents that body from retaining a charge of either kind of | The eminent veteran geologist, Adam Sedgwick, died on 
electricity, ax it cools, it permits a + charge to. be received January 27, at Trinity College, Cambridge, England, at the 

‘and-subsequently a — one. age of 87 years. His contributions to the literature of his 

Asuggestion is made as to the existence of an artificial | ¢ayorite science were exceedingly numerous and valuable, 
coereitive force, the presence of which,together with its dimi- 4nd make up a large amountof work even for a career so 
nution by heat, would explain much of the above. ‘lengthened. He was elected to a fellowship of his college in 

ies 2 5 oad RE SUD 7 | 1810, and had won for himself a name in science while the 
Alcohol, Whiskey, Brandy, Wine and Ale, | youth Roderick Murchison was fighting battlesin Spain. His 

Dr. Willard Parker, of this city, one of our oldest and | services to the world of knowledge are everywhere known 
most prominent physicians, in a recent address made the | and valued. By his care and, to a great degree, through his 
following statement concerning the effects of alcohol upon | generosity the collections of rocks and fossils under his charge 
the human system: |at Cambridge have become the most complete of any now 

For many years I was connected with the care of inebriates | open to the student. 

and paid particular attention to the character of those in my | 
charge, and [ have arrived at the conclusion that drunken- Extinguishing Fires by Vapors, 
ness is a disease. A man so affected cannot control his ap- | Pe ‘ ' 
petite, and must have drink regularly, and wiil have it at| 1m our description of the Babcock self acting tank, pub- 
ail hazards. A healthy man can refrain from drinking, but a | lished on page 143 of the current volume, it is pointed out 
diseased man cannot; and these men so addicted readily | that “the gas seems to interpose a wall of non-conducting 
admit that. Men suffering from the disease have been cured | V@p0T between the hoseman and the fire, which protects him 
and they will with tears in their eyes promise to abstain, yet | from the heat.” A correspondent, W. M., refers to Professor 
on passing « liquor store they cannot help themselves, and | Tyndati’s work, ‘° Heat Considered as - Mode of Motion,” -_ 
will go in and have their whiskey. Now the question arises: | which the fact is stated that the arresting power of carbonic 
What can be done? How shall we go to work? Society has | O*ide te heat rays compares with the similar resistance of 
| the air to such rays as 750 to 1; and carbonic acid compares 
| to air as 752 to1. The apparent wall of vapor is, therefore, 
| a scientific fact. 
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been all the time trying to show what the use of alcohol makes 
us do, and many will reply it makes them feel good, and 
some will say it makes them crazy, drives them to despera- 
Now let us drop that mode, and ask what 





tion and to fight. 
A BILL was recently passed in Congress authorizing the 


does alcohol do to me, and not what it makes me do. That ; - 
is the great starting point. We have to teach the people | President to cause such experiments to be made and such in- 
‘what aleohol does to them, and how it acts on them. It is | formation tobe collectedas in his opinion may be useful and 


cus poisonous as arsenic or belladonna, and produces its dead. | important to guard against the bursting of steam boilers, 
ly effect on those who use it ; but then itis used in an adulter- | 924 requesting him to communicate the same to Congress. 
ated state. Whiskey is a poison, but some believe and have | The sum of $100,000 is appropriated for the purposes of the 


the idea if we can get pure spirits that it isall right, but that | 9 


isa mistake. Alcohol is poison, and the purer it is the more | : 

deadly is it in its effect, and if I were going to partake of it|__D®- D. T. SHumway, in a recent paper read before the 
I would prefer that which is adulterated. With regard to | Massachusetts Dental Society, advocates the use of ivory 
ales and beer, it is believed that they are harmless, but with points, instead of steel, in packing gold fillings. The ad- 
Those who | V®2tages claimed for the use of the ivory are that the gold 
| will have better cohesion, its softness is preserved, it better 
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the presence of aleohol there is always danger. 
partake of it become drowsy, and those who drink wines be- | : ) : 
come stupid. In lager beer there is 3 or 4 per cent of alco- adapts itself to its position, and the filling wears better. 
hol, in ale 7 or 8 per cent; wine contains 23, gin 51 per cent, ad i oes 


+e 
and branay 5% per cent of alcohol. Even in cider there is | 4 COUrks of immense wins popes, cach Between three and 
2 or3 per cent of the poison present. 


four miles long, have just been completed by Messrs. J. and 
3 stpiihitilaltins E. Wright, of the Universe Works, Birmingham, Eng. 
ignition by Superheated Steam, 








One of these ropes, intended for the Wapping tunnel of the 

A correspondent, J. H., Jr., says that an eagineer asserts | London end Northwestern Raltway, od Ldverposi, ie atx 
positively that ignition can take place from steam pipes. He | Sener? ged in tag, bt nee nn, caste “e 
spoke of three instances where he knew it to be a fact’ sompooss of dx eerining He Caen. une wine 
Shavings were set on fire, so that they blazed, at three dit. | * wound squat o Ty eee” the We " the rope is 
ferent times. I told him J thought there must have been St tune, The sseund sepe: to Ser the ‘Cowie’s tennel, at 


oil or other combustible matter mixed with them. He said Glasgow, is five thousand yards long, and weighs 25 tuns. 


there was nothing of the kind, nothing but dry pine shavings. 
The shavings were piled up against the pipes. 











Inventions Patented in England by Americans, 
(Compiled from the Commissioners of Patents’ Journal.) 
From February 18 to February 19, 1873, inclusive. 
Frxisuixe Too..—H. E. Forrest, Boston, Mass. 
Governor.—R. W. Gardner, Quincy, [1l. 
JovuRNAL Box.--J. A. Montgomery, Millburn, N. J. 
Loou.—8. T. Thomas, Gilford, N. H. 
Printive Press.—H. 8. Bingham, Philadelphia, Pa., et al. 
Szwine Macurne.—D. McC. Smyth, Orange, N. J. 





Professor E. 8. Breidenbaugh, of Yale College, shows, by 
recent analysis, the very exhausting nature of tobacco crops 
in respect to soils. It appears that for every 1,000 pounds 
of tobacco grown, 102 pounds of the most valuable ash con- 
stituents of th> soil are carried away. 








[MARCH 29, 1873. 


DECISIONS OF THE COURTS. 
United States Circuit Court---Southern District of 
New York, 
TRADE MARK—J. L. SMITH ¢f al. v8. REYNOLDS ANP JACOBS. 
{In Equity.—Before Judge Blatchford.—Decision July 27, 1872.] 
The plaintiffs as owners of a trade mark for nts, consisting of the rep- 
resentatica of a crown to be stamped or branded upon their goods, to wi: : 


upon paint kagee of all kinds, brought suit against the defendants, who 
also wood the crown upon their packages. The court held the following 


points: 

Causing the name of the firm which claims a trade mark and its place of 
business, to be recorded in the Patent Office is sufficient compliance with 
the first requirement of section 77 of the act of 1870, withouc specifying the 
names of those who compose the firm. 

To designate “ paints ” as the goods for which a trade mark is to be appro- 
priated is sufficient, without a more particular description. 

The re of a crown used as a trade mark for ts may indicate to 
buyers and dealers, b osseantion, the origin and ownership of the same, 
and is of itself a lawful trade mark. 

e case of R. W. lish, Com’rs Dec. 1870, p. 142,and that of the Dutcher 
Temple Company, ibid, 1871, ed 
stering a deure asa 


p. 248, cited and approved. 

e! ng trade mark for paints in general, without any re- 
striction as to the kind, gives no title to it if the figure has been ey 4 
used, , connogtios with words or other figures, as a trade mark for any 

A trade mark must stand or fall as a whole, and the registry of one cannot 
be sustained, like a patent, for apart of it, though void as to the rest. * 
It was shown on behalf of the defendents that the use of the crovn on 
was not original with the plaintiffs,and the Court therefore 
nied the motion for injunction. 
J. Hough, for complainants. 
F. Blount, for detendants. 








— Ae 








Recent American and foreign Zatents. 








Improved Fire Kindler. 

Montraville Gernsey, Middleburgh, N. Y.—In preparing this kindling, any 
desired quantity of ordinary charcoal is immersed for thirty minutes, more 
or less, in a saturated solution of chlorate of potash and nitrate of potassa, 
dissolved in water. The charcoal is then dried and then immersed in a sat 
urated solution of resin in ordinary petroleum oil. This solution is prepared 
by heating the petroleum to a temperature of from 180° to 200° Fahrenheit, 
and putting into it resin until no more will*be dissolved. The charcoal is 
then dried in any convenient manner until the petroleum is evaporated. 
The petroleum dissolves or cuts the resin and carries it into the pores of the 
charcoal, where it is left when the petroleum evaporates. The resin is 
readily set on fire by a match or piece of lighted paper, and the heat thus 
produced decomposes the chlorate and nitrate, and sets free large quanti 
of oxygen to support combustion, thus producing an intense heat, kindling 
the coal or wood fuel quickly and effectually. 


Improved Window Shade. 
Edward E. Johnson, Painesville, Ohio.—This invention has for its object 
to improve the construction of window shades, inside blinds, etc., which 
improved blinds shall be so constructed that any desired part of the window 
may be uncovered to admit the light. The invention consists in sections 
formed in the body of the main blind or shade in such a way that the said 
sections may be rolled up from their lower ends, or the blind and sections 
may be rolled up together. 

Improved Millstone Balance. 

George W. Wilson, Chebanse, [1].—The importance of heving the running 
stone of a grinding mill perfectly balanced is well understood. In this 
invention it is accomplished by means of a metallic riveted band and a series 
of adjustable grooved or ribbed metallic weights. The band is made by 
riveting together the ends of a piece of band metal. It is made larger in 
diameter than the stone, so that the weights may be inserted. The band is 
tightened around the stone by the weights. The latter are somewhat taper. 
ing in form, and are made circular on their outer and inner sides, so as to 
conform somewhat to the circle of the stone and the band. The outer or 
convex sides of the weights are grooved or ribbed, which prevenis them 
from working out of their places. They may be placed im any part of the 
ban:l, as may be required to balance the stone. 


Improved Scissors. 

John A. Correa, Green Bay, Wis.—The object of this invention is to pro 
vide means for securing the blades of scissors or shears together, so that 
they may be adjusted at pleasure to work tightly or loosely without the use 
of ascrew or nut; and it consists in one or more cam wheels working in 
combination with the fulcrum pin. When the wheel is turned, an inclined 
plane bears against the upper edge of a slot and draws the pin upward and 
the blades together. 


Improved Land Marker. 
John Caff, Emery, Ohio.—This invention has for its object to furnish an 
improved machine for marking the ground in cross-row for planting cora, 
by crossing the field in only one direction. The axle is made of such a length 
that the wheels may be at the distance apart required for the rows, so that 
the tracks of the wheels may mark the places for the rows in one direction. 
The wheels are rigidly attached to the axle so that they will revolve exact- 
ly together at a distance apart equal to the desired distance apart of the 
hillsofcorn. The cross blocks upon the two wheels are exactly in line with 
each other, so that the corresponding blocks of the two wheels may strike 
the ground at the same time and thus mark the cross rows. Arms are made 
of such a length that, whep swung down into, or nearly into,a vertical po- 
sition, the wheels will be raised fromthe ground, so that the machine can be 
conveniently turned or moved from place to place. By this conetruction, 
by moving a lever forward the wheels will be allowed to come in contact 
with the ground, and by moving the said lever rearward the wheels will be 
raised from the ground. 
Improved Scraping Instrument. 

Van Ness Davis, Stoneham, Mass,, assignor to himself and Frank A. Davis, 
of same place.—The object of this invention is to furnish a tool or imple- 
ment for scraping kitchen utensils, and cleaning deposits of burned gravy 
or other sedimentary deposits from the corners or angles,and also to be used 
in house cleaning ; and it consists in a simple flat blade with the scraping 
edge at the end, and with a shank and handle. 

Improved Tool Holder. 

Levi L. Lamb, Chelsea, Mass.—This invention consists of a box handle for 
containing the tools and holding them for use, comprising a box and cover, 
which are pivoted together near the end for holding the tools for use, so as 
to open by swinging the cover in the plane of the top of the box and close 
by areverse movement. The box and cover have each a jaw, between whic. 
the dovetail shaped heads of the tools will be secured, to be held for use 
when the box handleis closed, and opened to release the tools when the 
handle is opened. By the same operation by which the tool in use 1s re- 
leased to be taken out, the box is opened to receive the too] to be changed 
and allow of taking out another, thus economizing labor and time. A spring 
catch is used to fasten the box closed. 


Improved Beer Cooler. 

John Chandless, New York city.—This invention relates to a new apparatus 
for cooling ale, and has for its object not to destroy the vitality of the ale 
while cooling it. A box or tank, of suitable size, is arranged to contain ice 
and water, an4so serve as arefrigerator. A zigzag or coiled pipe is contained 
therein, its upper end projecting above the top and terminating in a funnel 
or enlargement. The lower end of the pipe extends through a side or the 
bottom of the refrigerator, and has a cock whereby it can be closed or 
opened. Being surrounded by ice water the pipe is necessarily cool, and 
will serve to cool whatever liquor may flow through it. 


Improved Cultivator. 

William T. Parker, Verona, Miss.—T wo “ scutic ” plows are framed togeth- 
er, with the side pieces of the frame of the machinenear the rearends. The 
side pieces of the frame are jointed to cross pieces so that they can vibrate 
to allow the plows which are guided by handles to be brought toward or 
from the row, as may be demanded by the condition of it. The two sides 
of the frame are prevented from shifting forward or behind each other by 
suitable means. A vertical bar, rigidly connected to the side piece, rises 
from each, to considerable hight near the center, and, being connected by the 
cross bars lovsely jointed to it, assists in keeping the frame in proper shape 
while allowing the plows to be vibrated. The rear support for the shaft to 
elongated vertically to allow the hight of the choppers to be regulated tq 





the ground along which they run. 
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Impreved Key Ring. 

William T. Jenks, Toledo, 0.—This invention consists in a key ring, formed, 
as to its main portion, of one piece of metal, bent into a circular form, with 
its ends nearly meeting, and, as to its supplementary part, of a pivoted clasp, 
which fits in a depression formed by notching said ends, so that it will per- 
fectly coincide with the inner and outer edges of the ring, and thus form 
smooth or continuous surfaces. 


Improved Seed Planter. 

Thomas C. Garlington, La Fayette, Ala.—The improvement in this inven- 
tion consists in the use of stirrers which are made like augers, to the shafts 
of which are attached fingers, which are male of the same curve as the 
thread of the auger like part, so that they may clean themselves as they re- 
vyolve. To the upper ends of the shafts is attached gearing, so that the 
stirrers may be driven by the advance of the machine. 


Improved Wash Boiler Attachment. 

Richard B. Hart, Salado, Texas.—This invention has for its object to fur- 
nish an improved steam washing device. In using the machine, the clothes 
to be washed are arranged loosely upon a false bottom around tubes. As 
the water begins to boil,tke hot waterand steam are guided by funnels 
into the tubes, up which they are forced into the horizontal pipe andare 
projected through small pipes upca the clothes. The water passes down 
through the latter, carrying the dirt with it, through the ho es in the false 
bottom and through the holesin the rims of the funnels back into said fun- 
nels, and thus the circulation is continued until the clothes are clean. 


Improved Steve Grate. 

John R. Stone, Round Grove, Kansas.—The grate is suspended at one end 
by a yoke extending down through the top plate and having notches above 
the plate to be engaged by vibrating buttons, the ends of which swing into 
and out of the notches, as required for shifting the yoke high or low. Near 
the other end it is mounted on the endof a crooked lever, extending 
through a hole in the side of the fire box, which serves as the fulcrum of the 
lever. Outside of the fire box is a pawl, pivoted to the leverashort dis- 
tance from the side cf the fire pot, and engaging with the notches in the 
stove side plate above the lever. By shifting this paw] from one to another 
of the notches, the grate can be raised or lowered. 

Improved Harness Maker’s Gage. 

Dewitt G. Garlock, White Cloud, Kansas.—The object of this invention is 
to furnish improved means for cutting leather and similar material into 
strips; and it consists in the screw for moving the head and handle of the 
gage. Aslotted bolt is made to slide on the gage bar, the end of which 
enters one of a number of holes in the wheel when the gage head is adjusted, 
and thereby holds the screw and head stationary. This bolt is confined to 
the under side of the bar by means of a slot and screw and the box through 
which the bolt passes. 


Impreved Car Coupling. 

Casper 8. Bigier, Harrisburg, Pa.—This invention has for its object to fur- 
nish an improved car coupling which will enable the attendant to couple 
the cars after they have been run together, and to uncouple them while un- 
der strain, so that the attendant may be in no danger while coupling and un- 
coupling the cars. The draw hook is connected with the body of the car in 
the ordinary manner, andshould be of such u length that there may be a 
space of an inch and a half, more or less, between the hooks of adjacent 
cars when their bumpers are in contact. In the body of the hook is formed 
a long slot, through which passes one end of the link which is dropped over 
the hook of the adjacent car to effect the coupling. A pin passes down 
through the slotted budy of the hook and through the link to sustain the 
draft strain. The lower part of the pin, against which the link rests when 
sustaining the draft strain, is made tapering. Tue upper part of the pin 
may have a screw thread cut upon it, so that it may be moved in and out by 
turning it. The taper of the pin enables it to be readily drawn out even 
when the coupling is under strain, so that the link may be slipped forward 
and raised over the hook of the adjacent car without moving the engine 
andcars. This construction also prevents the cars from becoming accident- 
ally uncoupled, as the link will not rise over the hook of the adjacent car 
when it can slip back in the slot. 


Improved Process of Polishing Weod. 

Christian Seebach, New York city.—This invention consists in the appli- 
cation to wood surfaces, which are to be polished with shellac and varnish 
of a preliminary coating formed of plaster, paint, and turpentine. The in’ 
vention thus provides a means of closing the pores of wood ; reparatory to 
polishing. For 2 first coat, paint mixed with plaster of Paris and turpentine 
is laid on and smoothed down with a rag. When dry, a coat of shellac is 
applied, which, after being rubbed down in the usual manner, is covered 
with varnish and polished. 


Imprevement in Propulsion of Cars. 

Raphae! De Leidi, Brooklyn, N. Y.—This invention relates to a new 
arrangement of means for propelling venicles in either direction over a 
given track ; and consists in making the track of jointed sections, which are 
pivoted to supports in such manner thit, by alternately inclining the several 
sections in opposite directions, the load supported on the track will be 
caused to travel from one section to the other until it arrives at its desti- 
nation. 


Improved Animal Trap. 

Emile Achilles Cordeiro Da Silva, New York city.—The object of this 
invention is not only to provide an efficient trap for catching rats and other 
animals, but to make a tr p which shall be self-setting, and consequently 
always ready ; and it consists in a box, of oblong or other form, a portion 
of the top of which is pivoted to the sides, and nearly balanced on its pivots 
with an inclosure or bait chamber above said top, and with one or more in 
clines by means of which the animal is enabled to reach the top of the trap. 


Improved Bale Tie. 

Peter K. Dederick, Albany, N. Y.—The essential feature of this invention 
is a metal tie-piece for the fastening of a wire band, so contrived that the 
longitudina) strain of the band causes the tie piece or plate to tasten the 
band by securing it between said plate and one or both of the taut portions 
of the band. 


Impreved Eccentric Fastening for Boxes, etc. 

William Youngblood, Brooklyn, N. Y., assignor to Rosabelle Youngblood, 
of same place.—This invention consists of a circular disk or button catch, 
of metal or any other suitable substance, pivoted at its center to the side or 
top of the box or other thing to be fastened, and having a circular groove in 
the face fronting the box arranged eccentrically to the pivot, so that the 
hook or hasp of the box cover which drops into it through a radial notch 
will be pulled down and fasten the cover down tight when the catch is 
turned. The said radial rotch is arranged where the groove is furthest from 
the center pivot. 


Improved Medical Compound. 
Joseph Gecmen, New York city.—The object of this invention is to pro- 
vide a remedy for rheumatism and kindred di ; and it ists ina 
P d dof prunes, oil of cedar, chloride of sodium, sal niter, 
and juniper berries. These substances are thoroughly mixed together by 
adding cold water and combining them so that the salts named will perme- 
ate the whole mass. 








Impreved Gas Lighting Torch. 

Charles H. Roberts, Troy, N. Y.—This invention is an improvement in gas 
lighting torches, and consists of a tube provided with perforations and a 
cup shaped end and attached to a staff,so as to conduct a stream of gas 
from the burner to the wick of a lamp or taper which is attached to said 
staff. 


Improved Hat and Coat Hook. 

Charles G. Cole, Bennington, Vt.—This invention relates to anew hook for 
clothes or ether purposes, which is made of one single piece of wire or band 
of metal, and which has fastening points formed at its ends, so that it can be 
secured in wood without any other fastening device, rendering the cost of 
manufacture very small. 


Improved Swing. 

Edwara A. Tuttle, Williamsburg, N. Y.—This invention has for ite object 
to furnish an improved swing for children, which shall be so constructed 
that the seat of the swing, throughout the whole extent of its vibration, 
may be close to the ground, thus obviating the danger of injury from an 
“ecidental fall from the swing. 


Impreved Hat and Ceat Guard. 

Sumner N. Robbins, New York city.—The object of this invention is to 
supply to the public a device by the use of which the annoying change or 
carrying off of hats, overcoats, sa:chels, etc., may be effectually prevented. 
The invention consists of two U shaped metal hooks, which are connected 
by a small lock applied to one of them, and are adjusted to the brim of the 
hat or garment. A short guard chain may further connect the two hooks, 
to be pleced around any fixed body, euch as overcoats, satchels, umbrellas, 
or other objects. 


Improved Valve for Gas Regulators. 

John C. Sarsfield, New York city.—This invention has tor its object to fur- 
nish an improved self-acting valve for regulating the pressure and flow of 
gas as it passes from the meter to the burners, to cause each burner to give 
the proper amount of light, however many or few burners may be burning, 
and it consists in a tubular chamber, designed to be connected with the gas 
pipe leading from the meters to the burners. The chamber consists of two 
parts which are screwed together. The flanged end of a tube has a screw 
thread cut upon its outer surface to screw into a screw thread cut in the in- 
ner surface of the mouth of the main part of the tubular chamber. The 
hole through the flanged end of the tube is closed with a valve, which rests 
upon the outer or forward side of the said flange, and the forward end of its 
stem passes through a guide hole in an arm formed in the cap part of the 
tubular chamber. The other end of the valve stem passes into the tube and 
has one end of a coiled wire spring attached to it. The other end of the 
spring is attached to a cross bar which rests in notches formed in the edge 
of the open endof the tube. In the edge of the open end of the tube, mid- 
way between the notches, are formed two other notches, which are made 
deeper and wider than the first notches, so that, by raising the cross bar out 
of the latter, it may be changed in its position and thus change the tension 
of spring. 
Device for Converting Circular inte Reciprecating Motion. 

Luther Dame, Newburyport, Mass.—The object of this invention is to eon- 
vert circular motion into reciprocating by means of a simple device which 
works without jar or noise, producing only a very slight degree of friction. 
It consists of a hollow cylinder with a longitudinal slot, into which a cylin- 
drical core is closely fitted, gliding therein by means of a bolt connected 
with the core and running in the slot, applied eccentrically to a face plate 
or shaft turned by a crank or other suitable arrangement. The mechanism 
is simple, not liable to get out of order, and has but little friction. We think 
the invention well adapted for driving light machinery. We shall probably 
present an engraving of it in an early number of the SCIENTIFIC AMERICAN. 


Improved Boring Machine. 

Isaac Cory, Dalton, Ind.—The object of this invention is to produce a bor- 
ing machine whereby trees whose sap is to be obtained in the manufacture 
of sugar, turpentine, resin, or for other purposes, can be conveniently 
tapped ; and the invention consists in applying a rotary tool or auger toa 
movable frame, which can be fed against the tree while the auger is being 
rapidly revolved by hand or other means. 

Impreved Lantern. 

Seymour Hughes, Jersey City Hights, N. J.—The object of this invention 
{8 to simplify the constructior of lanterns, and to reduce the expense of ma- 
king the same, and of keeping them inrepair. The improvement consists 
in constructing the crown or upper metal portion of the antern with a view 
to allowing the ready removal and insertion of the glass, which may be 
simply a common lamp chimney. 


Improved Screw Propeller. 

Martin M. Wilson, Honey Grove, Texas.—This invention consists in means 
for guiding pivoted propeller blades so that they can open and close readily 
and nniformly. It also consists in anew mode of applying a spring thereto 
so that the obliquity or resistance of the blades will be automatically grad- 
uated. When the vessel is loaded and the resistance on the blades is in- 
creased and a finer pitch required, the spring will contract in proportion to 
the resistance, and the pitch will be changed as demanded by the amount of 
the load, and the slip will be proportionately lessened. At the same time, 
the propeller will have the same effect upon the engine as a marine govern- 
or to regulate its speed. The tension of the spring will be varied as required 
by an adjusting nut. This arrangement of variable blades and a spring is 
claimed to afford a gain or saving of power, and consequently of fuel, un- 
der any circumstances, whether the boat is light or loaded. These variable 
propeller blades are applicable to vessels of a!l kinds using screw propell- 
ers, whether for canal, river, lake, or ocean navigation. 


Value of Patents, 


AND HOW TO OBTAIN THEM. 
Practical Hints to Inventors. 


ROBABLY no investment of a small sum of money brings a 
greater return than the expense incurred in obtaining a patent 
even when the invention is but a small one. Larger inventions 
are found to pay correspendingly well. The names of Blanchard 
Morse, Bigeloy, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed immense fortunes from their inven 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than Firry THOUSAND inventors have availed themselves 
of the services of Munw & Co. during the TWENTY-SIX years 
thev have acted as solicitors and Publishers of the ScreNTIFIC AMERICAN 
They stand at the head in this class of business; and their large corps 
of asistants, mostly selected from the ranks of the Patent Office: men cap- 
able of rendering the best service to the inventor, from the experience prac- 
tically d while e iners in the Patent Office: enables Munn & Co. 
to do everything appertaining to patents BETTER and CHEAPER than any 
other reliable agen“v. 


HOW TO 
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This is the closing inquiry in 


4 
—— nearly every letter, describing 
0 IN some invention which comes 
BTA ¥ to this office. A positive an- 


wer can only be had by pr ting a plete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings, Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efforts of the inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons experienced in patent 
business, and have all the work done over again. The best plan is to eolicit 
proper advice at the beginning. If the parties consulted are honorable men 
the inventor may sately confide his ideas to them ; they will advise whether 
the improvement is probably patentable, and will give him all the directions 
needfui to protect his rights. 


How Can I Best Secure My Invention ? 


This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows 
and correct : 

Construct a neat model, not over a foot in any dimension—smaller if pos- 
sible—and send by express, prepaid, addressed to Munn & Co., 87 Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the iavention carefully, and advise you as 
to its patentability, free of charge. Or, if you have not time, or the means 
at hand, to construct a model, make as good @ pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospect 
of a patent will be received, usually, by return of mail. It is sometimes 
best to have a search made at the Patent Office ; such a measure often saves 








the cost of an application for a patent. 


Preliminary Examination. 

In order to have such search, make ouc a written description of the inven - 
tion, in your own words, and a pencil, or pen and ink, eketch. Send these 
with the fee of $5, by mail, addreecsd to Munn & Co., 87 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of your improvement. This specia- 
search is made with great care, among the models and patents at Washing 
ton, to ascertain whether the improvement presented is patentable. 


Rejected Cases. 

Rejected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate, 
Address Munn & Co., stating particalars. 

To Make an Application for a Patent. 

The applicant for a patent should furnish a mode! of his invention if sus- 
ceptible of one, although sometimest may be dispensed with ; or, if the in- 
vention be a chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be seeurely packed, 
the inventor’s name marked cn them, and sent by express, prepaid. Small 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to: 
the order of Munn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 


Caveats. 


Persons desiring to file a caveat can have the papers prepared in the shert- 
est time, by sending a sketch and description of the invention. The Govera- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munn & Co., 87 Park Row, New York. . 


Reissues. 


A reissue Is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have in his reissues separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case,and complying with the other re- 
quirements of the law, asin original applications. Address Munn & Co., 
37 Park Row, for full particulars. 

Design Patents. 


Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief; any new and origina) design for the printing of wool 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or etherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. Fer 
full particulars send for pamphiet to Munn & Co., 37 Park Row, New York. 


Foreign Patents. 


The population of Great Britain is 91,000,000; of France, 37,000,000; Bel- 
gium, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American citizens ip all of these countries 
Now is the time, v. hile business is dull at home, to take advantage cf these 
immense foreign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be @ better time than the presert 
to take patents abroad. We have reliable business cennections with the 
principal capitals of Europe. A large share of all the patents secured in 
foreign countries by Americans are obtained through our Agency. Address 
Munw & Co., 87 Park Row, New York. Circulars with full information on 
foreign patents, furnished free. 


Value of Extended Patents. 


Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of «extension than the first full 
term for which their patents were granted, we think more would avai) them 
selves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the inventor, or of bis heirs in case 
of the decease of the former, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by spectal agreement. The Government 
fee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa 
tion as to extensions may be had by addressing Munw & Co., 87 Park Row. 


Copies of Patents. 


Persons desiring any patent issued from 1836 to November 2%, 1867, can be 
supplied with official copies at a reasonable cost, the price depen¢lng upon 
the extent of drawings and length of specification. 

Any patent issued since November 27, 1867, at which time the Patent Office 
commenced printing the drawings and specifications, may be had by remit- 
ting to this office $1. 

A copy of the claims of any patent iseued since 1836 will be furnished 
for $1. 

When ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, and date of patent. Address Muyxw 
& Co., Patent Solicitors, 37 Park Row, New York city. 

Munw & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. {n all cases, they may expect an honest opinion. For 
such consultations, opinions and advice, no charge is made. Write plain: 
do not use pencil, nor pale ink be brief. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruetior and advice 


Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro 
tection. This is very important to manufacturers in this country, and equal 
ly so to foreigners. For fall particulars address Munwx & Co., 37 Park Row. 
New York. 

Canadian Patents: 


On the first of September, 1872, the new patent law of Canada went inio 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must furnish a 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 

The patent may be taken out either for five years (government fee or $20) 
for ten years (government fee $40) or for fifteen years (government fee $00) 
The five and ten year patents may be extended to the term of fifteen years 
The formalities for extension are simple and not expensive. 

American inventions,even if already patented in this country, can be 
patented in Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to 
communicate with Munw & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 

Address 

MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 
37 Park Row, New York. 





OFFICE IN WASHINGTON—Corner F and 7th streets, opposite 
Patent Office 








202 








‘Business and Personal. 


The Charge for Insertion under this head ts $1 a Line. 





Buy Boring and Sawing Machines of Geer, 
Boston, Mass. 

If you are obliged to crowd your engine 
with work over its rated capacity, try what the Huntoon 
Governor will do for you. Ses Advertisement, 
Pugsley,6 Gold St.,N.Y., wants Well Buckets. 


Thomas’s Fluid Tannate of Soda removes 
Scale from Steam Boilers. Saves Boilers and Saves Fuel. 
Price 10c. per Ib. in bbis., & bbis., or kegs. For Circular, 
address N. Spencer Thomas, Elmira, N.Y. 

For Sele (Cheap)—Engine (8 horse power), 
Sticker, and 44 in. Heading Saw. Address Goodrich, 
Cook, & Co., Geneva, Ohio. 

Belt Hook—For the best Belt Hook for Rub- 
ber or Leather Belts, address Greenleaf Wilson, Low- 
ell, Mass. 

“ How to Hang and Use Grindstones.” Send 
for pamphlet by J. E. Mitchell, Philadelphia, Pa. 

Edge Tool Makers’ Grindstones, Mitchell, 
Philadelphia, Pa. 

Buy Gear’s Improved Variety Moulding 
Machine. Ware Rooms, Boston, Mass. 

Shortt’s Patent Couplings, Pulleys, Hang- 
ers and Shafting a Specialty. Orders promptly filled. 
Circulars free. Address Shortt Mf’g Co., Carthage, N.Y. 

Agents wanted to sell Territory in the States 
of Ohio and Michigan, for one of the best things ever in- 
vented. Address R.8.G.,lock box Wo.17,Seneca Fa s,N.Y. 

Mills for Grain, Paint, Ink, &c. Ross Bro’s, 
Williamsbargh, N.Y. 

For Sale—Patent for Stopcock. Will hold 
Gasoline without leakage. No Packing or Grinding and 
no Leakage, and cheaply made. Address Banta & Rose, 
Springfield, Ohio. 

Damper Regulators and Gage Cocks—For 
the best, address Murrill & Keizer, Baltimore, Md. 


Wanted to arrange with a party having 
proper facilities to manufacture a very superior Cherry 
Stoner. Patent just issued. Address Patentee, 705 North 
15th Street, Philadelphia, Pa. 

All Blacksmith Shops need a Holding Vise 
to upset bolts by hand. J. R. Abbe, Manchester, N. H. 

Parties desiring Steam Machinery for quar- 
rying stone, address Steam Stone Cutter Co.,Rutland,Vt. 
Cabinet Makers’ Machinery. T.R.Bailey&Vail. 

Painters and Grainers by the thousand do 
their best graining quickly with Pat. Perforated Metal- 
Me Graining Tools. J.J.Callow, manuf.,Cleveland,Ohio. 

For Hand Fire Engines, Price $300 to $2,000. 
Address Rumsey & Co., Seneca Falls, N.Y. 

Over 800 different Style Pumps for Tan- 
ners, Paper Mills, and Fire Purposes. umsey & Co., 
Seneea Falls, N. Y. 

Stave & Shingle Machinery. T.R.Bailey &Vail. 

Steam Boiler and Pipe Covering—Economy, 
Safety, and Durability. Saves from ten to twenty per 
cent. Chalmers Spence Company, foot East 9th St., New 
York—122 N. 2d St., St. Louis, Mo. 

Brown’s Coulyard Quarry & Contractors’ A 
paratus for hoisting and conveying material by iron cable, 
W.D. Andrews & Bro.Al4 Water st.N. Y. 

The Berryman Heater and Regulator for 
Steam Botllers—No one using Steam Boilers can aftord to 
be without them. IL. B. Davis & Ca. 

Belting—Best Philadelphia Oak Tanned. 

C. W. Arny, 01 and 308 Cherry Street, Philadelphia, Pa. 

J.R.Abbe, Manchester,N.H., sells Bolt Vises. 


Circular Saw Mills,with Lane’s Patent Sets; 
more than 1200 in operation. Send for descriptive pam- 
phiet and price list. Lane, Pitkin & Brock, Montpe- 
lier, Vermont. 

Key Seat Cutting Machine.T.R. Bailey & Vail. 

Tree Pruners and Saw Mill Tools, improve- 
ments. Send for circulars. G.A.Prescott,Sandy Hill, N.Y. 

Dickinson’s Patent Shaped Diamond Carbon 
Points and Adjustable Holder for dressing emery wheels, 
grindstones,etc. See Scientific American, July 2 and 
Nov. 2), 1869. 64 Nassau St., New York. 

Five different sizes of Gatling Guns are now 
manufactured at Colt’s Armory, Hartford, Conn. The 
larger sizes have a range of over two miles. These arms 
are indispensable in modern warfare. 

The Berryman Manuf. Co. make a specialt 
of the economy and safety in working Steam Boilers. L 
B. Davis & Co., Hartford, Conn. $ 

Gauge Lathe for Cabinet and all kinds of han- 
dies. Shaping Machine for Woodworking. T. R. Bailey 
& Vail. 

Shafting anc Palleysaspecialty. Small or- 
devs filled vn as good terms as large. D. Frisbie & Co., 
New Haven, Conn. 

All Fruit-can Tools,Ferracute,Bridgeton,N J. 

For Steam Fire Engines,address R. J. Gould, 
Newark. N.J. 

Always right side up—The Olmsted Oiler, 
eslarged a.d improved. Sold everywhere, 

For Solid Waeagit-iren Beams, etc., see ad- 
vertisement. Address Union L on Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Peck's Patent Drop Press. Milo Peck & Co., 
New Heaven, Conn. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigatinyy Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Hydraulic Presses and Jacks, new and sec- 
ond hend. E. Lyon, #0 Grand Street, New York. 

For the best Endless Bed or (Farrar) Sur- 
acer, address Davis, Hatch & Co., 496 North 12th Street, 
Philadelphia, Pa. 

Machinists—-Price List of small Tools free ; 
Gear Wheels for Models, Price List free; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn- 
hill, Boston, Mass. 

Spur and Bevel Wheels and Spindles, of 
great durability, cast to order by Pittsburgh Steel Cast- 
ing Ce. All work warranted. 

The Berryman Steam Trap excels all others. 
The best is always the cheapest. Address I. B. Davis & 
©n., Hartford, Conn. \ 

Ganges, for Locomotives, Steam, Vactvum, 
Air, and Testing purposes—Time and Antomatic Re- 
cording Gaagee—Engine Counters,Rate Gauges,and Test 
Pumps. Ail kinds fine brass work done by The BR cording 
Steam Gauge Company, 91 Liberty Street, New York, 


Absolutely the best protection against Fire 
Babcock Extinguisher. ¥. W. Farwell, Secretary, 07 
Broadwey, New York. 


For best Presses, Dies and Fruit Can Tools, 
Biies & Williams, 118 to 120 Plymouth 8t., Brooklyn, N.Y. 


Scientific American. 
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The best Lubricaters, Oil Caps,Gauge Cocks, 
re 


and Oil Cans, are “ Broughton's.” ulars sent on ap- 
plication to H. Moore, 41 Center Street, New York. 

R. H. Gillmore, Keokuk, Iowa, wants best 
carriage gate, to be operated from carriage. 

Lathes, Planer, Shaper, Shafting, 30 Boilers, 
Engines and Steck of Machine Shop, for sale very low. 
Henry McCollum, Long Island City, N. Y. 

Arrangements are being made to manu- 
facture a small oscillating engine for the use of farmers 
and others requiring a little power, but whose limited 
means and knowledge of the Steam Engine prevent them 
from buying the more expensive and complicated ma- 
chines. Agents are wanted now to sell models made ua- 
der the same patent. E. P. Ryder, 19 Ann St., New York. 

For Sale—A set of the Patent Office Reports 

mechanica)) from 1847 to 1869, inclusive—50 vols.—price 

. T. Bradburn, bookseller, $9 Ann Street, New York4 

A Superior Printing Telegraph Instrument 
(the Selden Patent), for private and short lines—awarded 
the First Premium (@ Silver Medal) at Cincinnati Expo- 
sition, 1872, for “ Best Telegraph Instrument for private 
use "’—is offered for sale by the Mercht’s M’f’g and Con- 
struction Co., 0 Broad St., New York. P.O. Box 6865. 

Williamson’s Road Steamer and Steam Plow, 
with rubber Tires.Address D. D. Williamson, 32 Broad- 
way, N. Y., or Box 1809. 

Steel Castings “ To Pattern,” from ten lbs, 
upward, can be forged and tempered. Address Collins 
& Co., No. 212 Water St., N. Y. 














A. P. asks how to temper steel dies and 
punches. 


F. E. C. says: How can I make translucent 
cloth for hotbed frames ? 


E. F. 8. asks how to prevent soft metals 
such as tin, lead, etc., from clogging files. 


W. M. asks: When and where were bolting 
machines first introduced for bolting flour? 


8. A. L. asks: What kind of leather is gen- 
erally usedin making blacksmith’s bellows? 


M. C. asks: Can a card be saturated with 
phosphorus and preserved for use, and will it be fiexi- 
ble ? 

P. R. R. asks: Can any of your readers de- 
scribe a process for tempering steel springs by compres- 
sion ? 

A. L. asks: What is the best wood to make 
insect cabinets of, and what is the best form for the 
same ? 

W.H. H. asks: Can you tell me how to 
make a pickle for taking sand off castings, such as smal! 
gear wheels, etc. ? 

J. F. A. wishes to know with what material 
he can coat the inside of tin cans, to prevent ink and 
other fluids from being affected by the tin. 


E. D. R. asks: What is the best method of 
mixing fresco colors, and what ingredients are used to 
make them flow freely and cover well ? 


C. M. asks: How can the glue joint between 
the back and sides of a violin be undone without injur- 
ing the instrument or spoiling the varnish ? 


E. B. asks for a recipe for making dextrin 
orja substitute for the same, say 50 Ibs. at one time. He 
wants to use the dextrin for sticking purposes. 


W.S. B. asks: What is meant by summer 
and winter strained lard oil? What process does the 
lard go through to keep it from congealing ? 


C. B.asksif there is any method of tough- 
ening or preparing wax for flower making so that it will 
not be liable to soften in warm and harden and crack in 
cold weather. 


J.D. asks fora recipe for a waterproof li- 
quid cement, to be used for putting patches on bags, in 
the place of thread. It would be very useful to thou- 
sands of farmers. 


G. M. D. says: How can I mark or print let- 
ters and figures on metal that has been finished and 
plated with silver? Ihave seen such work, but cannot 
tell how it is done ? 


A. P. asks: Will the power of a 10 horse 
engine drive a machine or machinery 100 feet away from 
the engine as easy as it would 10 feet away? The ma- 
chinery is to be driven by a belt or belts from the line 
shafting. 


N.J. J. asks: What kind of fish would be 
best to raise in a lake one mile in diameter? The water is 
eight feet deep, and the lake has no visible inlet nor out- 
let. The water is at al! times bright and clear and has an 
agreeable taste. 


J. R. says,in regard to R. and W.’s query 
about the balance wheel: Supposing that W. is right, 
will he be kind enough to explain the action of the gy- 
roscope governor, illustrated and described on page 134 
of the current volume of the SCIENTIFIC AMERICAN ? 


C.E. C. says: Can some one give instruc. 
tions for annealing ;j;o0ld so that it can be conveniently 
worked into rings, @rawn into wire, etc., without crack- 
ing? Iam often troubled with gold coin and good 
scraps, which areas brittle as cast fron. 


J.C. K. asks: What is the best preparation 
for setting the thimble skein on axles ? use the 
dregs of paint heated over a slow fire to the consistency 
of abatter. Isthere anything better? In large wagon 
factories, how do they cut out the hub for the thimble 
box ? 

G. D. N. asks: Is there any work pub- 
lished treating wholly or in part upon electro-magnetic 
motors? Wherecan it be obtained? Is vulcanized rub- 
ber or dentist’s hard rubber a conductor of electricity ? 
What isthe necessary size of a battery to ring a bell? It 
must be active fora month. 


P. L. says: We use equal parts of first 
quality clay and ground brick in the manufacture of our 
retorts for distilling phosphoric acid ; and yet they some- 
times crack over the heated furnaces. We manufacture 
them in a warm room, fire the kiln with care, and sub- 
ject all to the same charges, heat of flame,etc. What is 
the cause of our trouble ? 


D. H.E. says: I have lost the sliding weight 
to my platform scales, commonly called the P. The lever 
is graduzted from 0 to 100 lbs. in half pound notches, and 
there are additional weights, 100, 200, 300, and 400. There 
is a cup at the end to put shot in to keep the balance ; but 
it has been emptied also, otherwise I could easily put on 
the platform U.S. standard weights and make my new 
lead P of the right weight. Please tell me how to get it 











Boring Machine for Pulleys—no limit to 
capacity. T. BR. Batley & Vail, Lockport, N.Y. 


to the proper weight. 


H. A. B. asks: What proportion of burnt 
clay should be mixed with quicklime to form a hydrau- 
lic cement? The lime is to be measured before slacking, 
the clay after grinding. Should the clay be burned in a 
very hot fire and how long should it be exposed to the 
heat ? Ofsoft magnesian li t and American chalk, 
which would make the best lime, and what would be the 
relative quality of each ? 


J. R. hasread Professor Young’s lecture on 
our present knowledge of the eun, and asks for explana- 
tion on the following point: The professor asserts that 
acontraction of the volume of the sun, equal to 240 feet 
of its diameter, would account for all the heat it gives 
off. “If we freeze a pail of water, it gives off heat while 
itis freezing, but the ther ter will indicate no fall 
of temperature, until it is allfrozen.” The greatest den. 
sity of water is ata temperature of 39° Fah.; and if it 
becomes colder, it expands, in contradiction to the fact 
quoted by Professor Young. How is this? 


J. R. asks: What are the limits of expan- 
sion in an engine provided with an ordinary D valve in 
the steam chest? The admission of steam is cutoff bya 
plate valve (sliding over the opening which admits the 
steam into the steam chest). The D valve is connected 
in the same way as in an ordinary engine; the plate 
valve, however, is worked by a crank pin of a wheel 
which makes twice as many revolutions as the shaft of 
the engine. The main valve has 1-16 of an inch lead and 
3X inch outside laps. The steam port and the said open- 
ing are & of an inch wide and both valves have 2 inch- 
es throw. 








D. F. says: We use what is called a gas 
pumpin our oil well to draw gas up through the large 
casing between it and the tubing. What will be the dif- 
ference in the amount of vacuum created by a ten inch 
cylinder and by a fourteen inch? They are piston 
pumps. How many lbs. per square inch would the va- 
cuum be foreach pump? They would both be acting on 
a tight vessel. 


T.K. B. says that polished steel becomes in 
a manner scaly, after being hardened, by the cold air 
striking it. “Iuse soap to coat the steel with, still it 
does not overcome the difficulty perfectly. Iam told 
there isa liquid for coating steel, while heating it, in 
such a manner that the cold air does not strike it. I 
would be obliged to you or some of your readers fora 
process better than the soap.” 
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T. P. says: In your answer to F. E. D. as to 
fitting up cones so that the band will be equally tight on 
all the pulleys, you say that the sum of the diameters of 
all the pulleys will be the same. In my experience I find 
that steps in cones made all the same will notdo. Please 
explain. Answer: For crossed belts the sizes will be the 
same. This is what we there stated. Read the reply 
more carefully. 


M. J. B. says: Please state which is the 
most perfect book on mineralogy, and where it can be 
obtained. What is the price of it? Answer: Get “ Dana's 
Mineralogy ” of your bookseller 


E. A. P. sends a description of parhelia 
and asks for explanation. Answer: This phenomenon 
was explained, on page 132 of ourcurrent volume,as due 
to floating crystals of snow or ice in the air; and the 
same explanation would apply in the present case. The 
prismatic effects at oon were probably not go fine as 
they would have been with the sun nearer the horizon. 


A. G. F. says: I have occasion to run a hy- 
draulic press at a distance of 250 or 300 feet from the power 
which runs the pumps. Can I not dispense with the 
shafting, place the pumps near the engine and use an en- 
larged pipe for connecting the pump» with the cylinder 
of the press, without material loss of power? Can I use 
a pipe 250 or 300 feet long, and if so, what should be the 
relative increase of size of pipe for 300 feet over the size 
required for 10 feet? Answer: You can dispense with 
the shafting and set your pumps near engine, using a 
pipe to conduct the water. You need not increase the 
size of the pipe. The supply of water is so small that an 
enlargement of the pipe is unnecessary for so short a 
distance as 300 feet. 


J. F.C. says: 1. What convexity should a 
pulley have to allow a belt to run and adhere to its best 
advantage? 2. Is it best to run a thin and broad belt or 
a thick and narrow one? 8. Is it best to run one broad 
belt of sufficient capacity to convey the power of the en- 
gine: or would it be better to divide it and run two of 
half the width each? Answer: 1. One half inch to a 
foot in breadth of face. 2. A thin belt up to a breadth 
which will render it unmanageable. 3. That would de- 
pend upon the amotnt of power to be transmitted. For 
a thirty horse power engine, we should use a single belt 
of full width, if certain that it would be kept properly 
laced or otherwise wll secured to take even strain 
across its full breadth. 


A. T. Z. says: I have a turbine water wheel 
of 16 horse power driving arun of stones. Upon the top 
of the upright shaft of water wheel was a pinion 16 
inches diameter and 2 inches pitch, with iron teeth, driv- 
ing one of 2feet diameter with wooden teeth on the 
stone spindle, giv.ng proper speed to stones, but making 
# jarring noise in the teeth and shaking the building. 
Thinking the pitch too large for the diameter of wheels, 
I made, very correctly, new patterns, with 1 inches 
pitch and the same diameters as before, but found them 
work no better. Can wheels of above sizes be made to 
drive a run of stones and work smoothly? If so, what 
is the cause of the trouble with mine? Answer: We are 
inclined to think that your trouble is due to want of 
proper balance of your turbine. Wheels of the sizes 
mentioned can no doubt be made to run smoothly. 


W. H. M. asks: If a pump of 2 inches di- 
ameter has a stroke of 3 feet, what amount of water in 
cubic inches does it draw, and what is the rule for find- 
ing the same? Answer: To find the area of a circle, 
multiply the square of the di ter by the decimal -7854 
To find the cubic contents of the cylinder, multiply the 
area by the length. In your example 2x2 -785436=118 
cubic inches of water and a little over, for each stroke. 


H.R. asks: Can you inform me of what ma- 
terials the elastic rollers used on printing presses are 
made? Answer: Glue and molasses. Increase the quan- 
tity of glue to make a stift roller; you will need this in 
hot weather. 


M. M. T. asks how glass becomes porous, if 
it ever isso. Answer: All glass is more or less porous 
Some coarse bottle glass is so much so that it will not 
insulate for electrical purposes. 





J. F. C. says that G. T. P. can make the best 
red sealing wax by mixing 1 lb. shellac, 1 Ib. Venice tur- 





pentine, « 1b. chalk and \ Ib. English yermilion. 





H. P. has an aquarium made of a wooden 
frame and glass sides, and wants a cement to make it 
watertight. Answer: Mix equal quantities of dry white 
lead and red lead in a paste with mastic varnish. Use 
as soon as mixed. 


W. E. A. says: I have a plan for taking 
water through the surface condenser of a marine engine 
by which the motion of the vessel is made to perform 
the duty of the circulating pump now used. Iathere, to 
your knowledge, any thing of thekindinuse? Answer: 
The plan has been often suggested and more than once 
tried in various forms. Success his not been met with 
in any case in such a degree as to lead us to anticipate 
its general adoption. 


C. E. C. asks how to mend rubber boots. 
Answer: See page 165 of our volume XXVI. 


J. H. W. says: I have seen it stated some- 
where that the workmen in deep mines were entirely un- 
aware of the occurrence of the severe shocks of earth- 
quake which were felt last fall in California: and, as so 
many theories have been promulgated to account for 
these phenomena, I have been expecting some of the 
scientists to base—if this statement be correct—a more 
probable theory upon it. If true, it would indicate, of 
course, that these disturbances are created upon or 
very neer the surface, and the old doctrine of internal 

tion (g¢ or otherwise) causing upheaval of 
the crust, a doctrine still held by many, would be unten 
able. Answer: The statement that the workmen in deep 
mines were unaware of the shocks and undulations tak- 
ing place on the surface would require the concurrent 
testimony of numerous witnesses before any scientific 
men would pui any confidence init. It sometimes bap- 
pens that, owing to great geological faults and fissures, 
the earthquake waves are not propagated oversma)! dis- 
tricts of country : they remain like islands in the raging 
sea. This fact has several times been noted, but in such 
cases there is no motion either on the surface or in 
mines. That there should be wave motion on the sur- 
face and none at a moderate depth below, is in the high- 
est degree improbable ; on the contrary, animals living 
in caves and holes are the first to perceive the shock, 
and often give note of an approaching earthquake by 
rushing to the surface. 


J. E. M. asks: Does heat or cold affect the 
power of a magnet; also whether the movement of a 
piece of steel would be more rapid towards a strong 
magnet than towards a weak one, provided the same 
piece of steel be placed at the same distance away from 
each? I think that the stronger magnet wouldattract a 
larger piece of steel than the weaker one; but under the 
above named conditions, the movement of a piece of 
steel would be just as rapid towards the weaker as to- 
wards the strongerone. AmIrightorwrong? Answer: 
Alternations of heat and cold, sudden contraction or 
expansion, and percussion are decidedly injurious to the 
strength of a magnet; and we should say that a power- 
ful magnet would attract a given piece of steel towards 
it more rapidly than a weak one. Better try the exper- 
iment. 





F. G. asks: How can I make a good and 
cheap electric battery? Answer: You can buy a battery 
cheaper than you can make one, but if you wish to try 
your hand at the business, we can recommend what is 
called Daniell’s pattern as being easy of imitation. Make 
yourself a coppercup of the capacity of a pint measure, 
and a second cup, holding a gill, out of sole leather. In 
the copper cell, put a mixture of eight parts of water and 
one of ofl of vitriol, saturated with blue vitriol, and 
pour some of the acid water without the copper into the 
leathercup. Cast a solid cylinder of zinc and amalgam- 
ate it; plunge this into the inner leather cup and con- 
nect it by a copper wire soldered to it with the outer 
cups. Several of these cups would constitute a battery. 
Now read about itin your school philosophy, and you 
will learn what further to do. 


H. R. asks: 1. Is there any glue or substi- 
tute for the same that will stand exposure to wet weath- 
er? Answer: Take caoutchouc, 15 or 20 grains, chloro- 
form, 2 fluid ounces; dissolve and add \ ounce powdered 
mastic. 


M. H. asks: What is the best way to fasten 
felt or any similar materialtozinc? Answer: Try paint- 
ing the zinc with a thick coat of white lead; let it dry 
and then use stiff hot glue, 


F. W. D. says: Please enumerate the vari- 
ous colors ef which white is composed, and the order in 
which they must be painted uponacircular disk, so that, 
when properly revolved, it will present a white surface. 
Answer: Divide your disk radially into five equal parts, 
and paint each of these with the seven colors of the solar 
spectrum, namely, violet, indigo, blue, green, yellow, 
orange,red. Put these colors on radially. Paint a black 
bull’s eye in the center of the card, and blacken the cir- 
cumferential edge. Revolve rapidly,and you will see 
only a grayish white instead of the Solors. 


F. C, asks if the borax treatment for pre- 
serving meat is detrimental. Answer: No. 


J.H.J. Your plan for steam engine is old. 
Water colors are used for theatrical scenes. 


A. P. should send his volumes for binding 
to our office. Charge, $1°50 per volume. 


A. C. asks: I. Who designed and built the 
Thames tunnel (England)? 2. Who designed and built 
the Great Eastern? Who launched her? Answers: I. 
Sir Mark Isambard Brunel. 2. Isambard Kingdom Brunc!, 
son of the former. Built by John Scott Russell & Co. 


Z. asks how to preserve natural flowers 
with wax. Answer: Take paraffin, melt it and dir the 
flowers in very carefully. 


D. F, T. says, in reply to O. K., who asks if 
it is advisable to drive a 4 feet millstone with a querter 
twist belt from the driving shaft to spindle: From ex- 
perience, I should say no, unless you use a long belt. 
Your belt should be 9 or 10 inches if you want it to do 
any work. [In our reply to O. K., we originally advised 
a long 8inch belt. The figure was by mistake, printed 5 
inches.—Eps.} 


J.B. T. asks for a recipe for bluing gun 
barrels. Answer: See page 10 of our volume XXV. 


W. T. B. says in answer to D. F. W., who 
asked how to cut a crack in a bell clean, to stop the dis- 
cordancy : I have used a circle of common soft Russian 
stove pipe iron, running at a velocity of 5,000 revolutions, 
to cut teeth in a large saw. I could do it very quickly, 
but the under side of the saw was so hard tha‘ it could 
not be filed. It would cut the whole length of a twelve 
inch flat file in 14 minutes. 


J. W. K. encloses a mineral specimen found 
in limestone, and a black mineral, and asks what they 
are. Answer: The black mineral ts very soft bituminous 
shale. The other is flint. 


B. 0. M. asks how to bronze cast iron brack- 
ets. Answer: Read Byrne's“ Practical Metal Worker's 
Assistant.” 
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C. S.asks: Will you please send me the 
name of any work treating in detail on the construction 
of balloons? I wish to know of what quality of silk, the 
kind ef varnish, formula for cutting the segments, etc. 
If it is feasible, I intend to construct a balloon capable 
of carrying 301bs. of apparatus, and make continual re- 
cord of atmospheric phenomena, with the rise of & 
captive balloon at an elevation of 8,000 feet. Answer: 
General instruction in regard to form and material, cut- 
ting, varnishing the silk, with formula for weight in re- 
lation to bulk, etc., will be found in the article Aerosta- 
tion in Good and Gregory’s “ Pantalogia,” also, but not 
so full, in Vol. I. Partington’s “ Philosophy”; also in 
article Aerostation in Encyclopedia Londonensis ; the 
last, perhaps, is the best. See also Simpkin’s “ Aerial 
Navigation,” London, 1845; Wise’s “ Aeronautics,” an 
American publication, and Glaisher’s “ Up ina Balloon.” 
All of these books are probably in the State Library at 
Albany. Experiments with captive balloens sustaining 
self recording meteorological instruments would be full 
of interest. We fear, however, that the first heavy gale 
would sweep them away. 


W.G. C. asks: Would it take more power 
to prevent water escaping by a & inch hole at the 
bottom of a pipe, 6 inches in diameter and 100 feet high, 
filled with water, than it would require to prevent water 
escaping by a X inch hole at the bottom of a pipe, X of 
an inch in diameter and 100 feet high, similarly filled? Or, 
again, would it require a different power to prevent 
water from escaping from a X hole at the bottom of a 
pipe 100 feet high, and tapering in its diameter from 4 
inches at the top to & of an inch at the bottom, the pipe 
being full of water? Answer: Therequired force would 
be the same in each case, as the pressure of a liquid at 
an orifice is proportional to the head of water above it, 
and bears no relation to the size or form of the con- 

aining vessel. 


M. R. asks: 1. Will a horse pull a heavy 
load up hill easter on low or on high wheels, and why ? 
2. Weight of vehicle being the same, which pulis easier, 
a load divided over4 wheels orover 2 wheels, and why? 
Answer: 1. Within ordipary limits,a horse should pull the 
heavier loads with high wheels, because in running over 
an obstacle, as at A, the larger 
wheel distributes the forward 
effort to better advantege, in 
“ prizing” itself and load over it, 
than does the smaller wheel. 
Should the horse be attached di- 
rectly to very large wheels, by 
‘s short traces or chains, there 
would be a tendency to raise him from his feet, and thus 
to prevent the effective application of his strength, which 
might, in extreme cases, more than compensate for the 
anticipated gain. 2. On soft ground, 2 wheels would cut 
in more than 4, the same load being carried,and thus 
would require more effort. On hard roads, we should 
expect 2 wheels to do best,as the weight of 2 wheels 
and their friction would be avoided, 


H. B. J. sends a mineral. “I took it from 
alump of quartz which was full of small seams and 
pieces. The specimen was originally larger than an egg. 
Is it copper?” Answer: It is a valuable copper ore, 
containing about sixty per cent of copper, the rest being 
sulphur and fron. 


E. C. D. sends us a stone, and asks what it 
is and if it is an indication of coal in the vicinity. An- 
swer: The specimen is carbonaceous shale, but it does 
not promise the existence of coal in the neighborhood, 
neither does it decide against it. A fragment of rock 
gives no evidence one way or the other, as the same 
rock is found both above and below the coal measures. 
The geological sequence of the strata must be observed. 


I. P. H. sends us a mineral specimen found 
in hematite. He asks what it is, and if it will affect the 
iron in the blast furnace. Answer: It is an infusible 
argillaceous rock, and will simply increase quantity of 
slag. 





C.G. C. encloses two samples of minerals 
and wishes to know what they are called in geology and 
of what they are composed. Answer: Both specimens 
are feldspathic products, the soft, pliable one being 
kaolin, much used in porcelain manufacture. 


H. D. asks: 1. What is caustic ammonia 
and how is it prepared? What is the expense of it? 2. 
What is the cheapest way to manufacture hydrogen gas 
for balioon purposes? Answer: Causticammonia is the 
aqua ammonia of the druggist, and costs from ten to 
twenty cents a pound according to purity and concen- 
tration. It is manufactured by heating quick lime and 
sal ammoniac together and absorbing the gas in water 
as it comes off. The cheapest hydrogen upon the whole 
is made by acting upor scrap iron or zinc by dilute sul- 
phuric acid. We advise our correspondent to read up on 
both these questions in almost any elementary treatise 
on chemistry. 


T. H. P. says: Last spring we put up a 
small 7 x 12 engine, the boiler being an upright one, 6feet 
high and containing 37 flues. We fed with cold water 
until winter, when the freezing of the pipes caused us to 
adopt another plan. We then placed our feed barre! be- 
low the level of the engine bed, and run the exhaust into 
the barrel to heat the water. This works very well so 
far as heating the water is concerned, but it has the dis- 
advantage of collecting the tallow used for lubricating 
the cylinder; and after paxsing throngh the pump, it is 
forced into the boiler. We use neither filter nor mud 
drum. What would be the best way of cleaning this 
grease out of the boiler? How wouldit answer to use 
lye and convert it into soap,and then blow it off? If this 
would answer, how much ought to be used? What would 
be the best method of cleaning the feed pipes, which are 
coated inwardly with greasy matter? We want to use 
the boiler for about 6 weeks more, only. Answer: Try 
using crude mineral oil for lubrication, as recommended 
recently by one of our correspondents in this column. 
If that does not answer, we should use a worm heater. 
We should supp that izing in the use of tal- 
low might give good results in more ways than one. 

J. T. B. asks: 1. Whatis the proper rule 
for determining the sectional area for the rim of a fly 
wheel suitable for any power of engine? 2. Whatis the 
rule for determining the sectional area of a lever crank 
of any length, suitable for any given power or pressure 
on piston? 3. What is the rule for sectional area of an 
engine bed suitable for any pressure on piston, and any 
length of crank? Answers: 1. Answeredin article on 

_ fly wheels, on page 177 of this issue of the ScrenTiFiIc 
AMERICAN. 2. Multiply the pressure on the crank pin by 
the distance from the center of pin to point at which the 
thickness is required and by 17; divide the product by 
100,000 times the square of the depth in a line perpendic- 
ular to both the lines of the shaft andof the crank. The 
result is the probable thickness of web with which a 
crank will just break, To be safe, take a pressure on 
the crank pin at least six times as great as the gnticipa- 
ted pressure, 8, Multiply the grea of piston by the steam 

essure and divide by 8,000, The quotient wil] be (the 
ast allowable sectional cross area of the bed. 





C. 8. C. sends a mineral specimen and would 
like to know its value and what it maybe used for. An- 
swer: It could be used in making brick and coarse pot- 
tery. 

E. P. C. encloses four mineral specimens 
for examination. Answer: No.1 is indurated clay. No. 
2 is the same, but purely argillaceous. No.3 is compact 
limestone. No 4is siliceous limestone, containing min- 
ute crystals of pyrites. You have been boring through 
the Trenton or Lower Silurian limestone and entered 
the’calciferous formation. You must be very near the 
granite or underlying rocks. If you do not strike water 
the moment you reach these, you should give itup. We 
presume the strata in your region dip southeast; but 
not knowing their precise disposition at Wequiock, it 
would be idle to prophecy at this distance. Keep on till 
you touch granite. 


E. B. asks: 1. If the spectrum of iron shows 
6 lines, does this indicate that tron consists of sixty five 
terrestrial elements? 2. Can it be ascertained what 
particular line the color substance of flowers and leaves 


D. M. C. says, in reply to H., whose horses 
are troubled with corns: I ama horse shoer and have 
had some experience with corns in horses’ feet, and 
think the cause is the shoe bearing too hard on the heel. 
I treat them with the best success by taking a farrier's 
knife, and cutting them out, as deep as possible, without 
cutting to the quick ; then, holding the foot upside down, 
I put in a few drops of turpentine, holding it a few min- 
utes to soak in. Then I take oakum soaked in tar and 
fill the hole, to keep out dirt and gravel. Fit the shoe 
with a stiff heel, so that it will not bear on the heel of 
the foot. Corns seldom trouble after being treated in 
this manner, and soon disappear entirely. 


H. 8. T. replies to A. H. 8., who enquires 
for a rat and mouse proof filling for his walls: I have 
seen dry saw dust used with every success; the vermin 
soon get disgusted in trying to get through it. It is also 
the best thing that can be used to guard against cold. 


meta) articles a lustrous black coating. The inside bot- 
tom of acylindrical iron pot, about 18 inches high, is cov- 





will throw in a spectrum, by burning leaves, etc., in a 
fresh state? Answer: 1. It is generally supposed that 
the number of lines and their position in the spectrum 
is characteristic for each metal. All of the tron lines be- 
long to iron, the potassium lines to potassium,etc. The 
number and location vary for each metal. There are only 
@ terrestrial elements, all told, and fron is one of them. 
2. The absorption bands produced by the colcring matter 
of plants have been studied and described by different 
authors. When the leaves are burnt, the coloring matter 
is destroyed, and the lines on the spectrum are there pro- 
duced by the mineral constituents of the ashes. 


H. N., Jr, asks: What will remove red ink 
from writing paper? Answer: The red ink is readily re- 
moved by hydrochlorite of soda, which can be purchased 
under the name of “ Javelle water.” Chlorine water and 
a solution of bleaching powder will also destroy the 
color. 

J. H. 8. asks: Where can I find a reliable 
mechanic’scompanion? Answer: See our advertising 
columns. 


H. A. W. says: In this county, Edgecombe, 
N.C., there are many locations in which accurate sur- 
veying cannot be done in the ordinary way with a com- 
pass, on account of the great variation of the needle, 
due to local causes. These difficulties are most general- 
ly met with in the neighborhood of marl beds; and a 
variation of one half degree in stations but a few yards 
apart is not unusual! ip attempting to run lines in close 
proximity to one of these beds. With only one excep- 
tion, I have always found mar! in locations where the 
needle was seriously affected. This is a flat sandy coun- 
try, and no iron ore was ever found in it,to my knowl- 
edge. The true explanation of this variation of the 


section. Marlis of great value as a fertilizer for our 
lands; and if the fact could be established that the min- 
eral deposits, causing this variation of the needle are 
found in all mar! beds in this section, and only there, 
then much trouble and expense incurred in looking for 
mar! deposits might be saved by the use of proper instru- 
ments. Answer: The deviations of the needle, are some 
times due to magnetic currents in the earth, but more 
generally to deposits of iron. Any marl that acts on the 
needle in the manner described must contain considera- 
ble iron, or there may be beds of iron beneath it. It is 
not probable that a “ diviner’s rod” or any kind of in- 
strument can be devised for pointing out marl; but in 
mineral explorations for iron the magnetic needle has 
been successfully employed by Major T. B. Brooks, of 
Michigan. This explorer, who has had great experience 
in the use of the compass, thinks that the thickness of 
rock or earth which covers the iron deposit may be de- 
termined by using a dip compass and solving the triangle 
thus observed. While the deviations of the ordinary 
needle compass are so great as to interfere with the ac- 
curate running of lines, the solar compass, invented by 
Colonel Burt and used in all the western surveys, can be 
employed. 


W. M. K. says: It is a well known fact that 
musical notes are produced by the regular vibrations of 
theair, so many vibrations in a given time producing a 
given note; and the higher the number of vibrationsin a 
given time, the higher will be the note produced. These 
notes of different degrees of hight and duration, com- 
bined and arranged in certain ways, compose music ; and 
these vibrations acting on the nervous system through 
the organs of hearing are capable of producing various 
emotions. As these effects are produced by vibrations 
acting on the nervous system, would not the same re- 
sults be obtained by electric shocks acting on the nery- 
ous system and corresponding in number and arrange- 
ment to the vibrations of the air? Has the subject been 
experimented on, and with what results? Answer: In 
the mechanism of the ears, there are a great number of 
nerve filaments which traverse the organ andare known 
under the name of Schultze’s bristles. These slender 
threads catch waves which come to them with the ra- 
pidity of rifle bullets and render the vibrations fit for 
reception by the brain. There are 3,000 bristles, each one 
of which has its own pitch and is thrown into vibration 
when the proper note reaches it. It docs not follow that 
electricity could be interpreted by the same apparatus, 
unless sound was produced. Electric shocks are one 
thing, sound waves are quite another, and there is prob- 
ably no analogy between them. 

C. E. says: Will some surveyor, civil engi- 
neer, or astronomer please inform me through your col- 
umns the difference (by actual observation) between 
true north and magnetic north, for this year, in the city 
of New York? The variation changes from year to year, 
and day to day, and our correspondent can determine it 
for himself with a theodolite according to instructions 
given in books on surveying. 


W.C. A. says: When it is stated that a 
book is 8vo., how am I to know length and breadth in 
inches, thus impressing upon my mind the size of the 
book? Answer: Usual 8vo size is 9x6 inches or a little 
less. Royal 8vo. is about 11x7, but it may be a little 
smaller or a little larger. 


G. B. L. asks: 1. Are inserted teeth, for 
circular saws for sawing logs into lumber, better than 
solid teeth? 2. Can the number of teeth in the saw be 
diminished, say to one fourth or one sixth of the num- 
ber generally used, with good results? 8. Whey the 
lower half of a cylindrical boiler only is exposed to fire 
and the lower water gage is half the radius above the 
line of fire surface, is there danger of explosion should 
the water fall below thr .ower gage, unless it falls below 
the line of exposvr. to fire? In other words, can water 
be converted tato an explosive gas, under the circum- 
stances described, the heat being transmitted to the 
water line through two or three courses of brick? An- 


swers: 1. Inserted teeth are largely used and, properly 
constructed, are found advantageous in ordinary work. 
2. We are hoping to obtain the results of experiment on 
this point, and are as yet unprepared to give a satisfac- 





tory answer, 3, No. 





needle is of practical importance to the people of this | 


ered half an inch thick with powdered bituminous coal. 
| A grate is then put in and the pot filled with the article 
| to be varnished. The lid is then put on and the pot 
| heated over a coke fire. When the bottom of the pot 
| has been heated for fifteen minutes, the coal has been 
mostly converted into coke. The pot is then removed 
from the fire, and, after standing ten minutes, it is 
opened for evaporation and the articles will be found 
coated as desired. This coating will stand considerable 
heat, and disappear at beginning of redness. It is adapt- 
ed for iron, steel, tinned iron, brass, zinc and pottery. 
| Smaller articles like hooks and eyes may be coated by 
| heating them, in a sheet fron drum like a coffee roaster, 
with small pieces of coal until they present the desired 
appearance. 


W. G. W. says that 8. W. P., who enquires 
| on page 154 about learning phonography, should go to 
| the fountain head for the surestinstruction. The inven- 
| tors’ own pure and simple system is the easiest to learn, 
the most reliable in reporting, and is unmistakably legi- 
ble in every word. His name is Isaac Pitman, Paternos- 
ter Row, London, and his books can be obtained through 
any bookseller. “The system is taught in my neighbor- 
hood very successfully, and is being introduced into the 
junior schools as an eminently useful educational aux- 
iliary.” 


B. G. replies to J. 8. L., who wants to know 
how to have good water in his well: I have the best 
pump water in the neighborhood; my plan was the fol- 
lowing: Empty the well, suspend (by a string) a coarse 
canvas bag, with three or four good sized lime stones 
and one or two lumps of charcoal init. Have the string 
long enough to nearly reach the bottom of the well. In 
a week or two, take oat the charcoal, throw back the 
lime stones into the well with five pounds of soft coal. 
Put a round or square wooden shoot up at the back of 
the pump; carry the shoot up higher than the pump for 
free ventilation. Ifthe pump ts out of doors, puta “ tee” 
on top; if under cover, a finc wire gauze will do. J.8. L. 
can cover up his well, and I think he will have no more 
trouble in getting a drink ef good water at home. 


W. T. B. says, inanswer to D. H. S8., Jr., 
who asked how to remove the taste of smut from wheat: 
To remove taste and smell from smutty wheat, dry your 
wheat thoroughly, so that the dust of the boll, when 
broken, will notadhere tothe grain. Thenrunit through 
your smutter, and back your bins,and, if the air does not 
purify it in a few days,sprinkle on as much water as 
you need to toughen the hull of the wheat before grind- 
ing, adding one part bromo-choralum to twelve parts of 
the water. 


W. T. B. says, in answer to O. K., who 
asked if a burrstone could be driven witha quarter twist 
belt direct from shaft to spindle; I have used the quar- 
tertwist belt direct from shaft, for running millstones, 
successfully. But for 4 feet stones, I used a twelve 
inch belt, which I think small enough for the capacity 
of that sized stone, namely, 25 bushels wheat or 530 bush- 
els corn per hour. The distance between shaft and spin. 
dle was twenty feet. 


J. M. says that D. can color his extract of 
lemon with tincture of curcuma. The tincture can be 
made jby putting 1 ounce pulverized curcuma in one 
pint alcoho! ; mix, and it is ready for use, but it becomes 
stronger by standing. Half an ounce of the tincture is 
sufficient to color one quart of the extract of lemon. 


P. A. B. says, in answer to F., C: Heat your 
screw driver to a cherry red heat, to two inches from the 
end, Dip in cold water one inch, then rub the point on a 
piece of brick or anything that will make it bright. When 
the color at the point comes to a light blue, dip in water. 


N. J. F. says, in reply to P., who asked how 
to make Grecian paintings : Mix equal parts balsam of 
firand common turpentine (both should be colorless); 
shake well and put away ina warm place for a day or 
two, shaking occagionally. Select a photographic por- 
trait with clear lines and soft shadows, put itinto water 
for a few hours, when the photographic print, if mount- 
ed, can be removed from the card. Wipe the paste off 
carefully and wash well. Then to each side and to the 
top and bottom, paste strips of paper ; the edges should 
lap very little. After the paste has dried and the strips 
adhere firmly to the photograph, place the latter in the 
center of a frame or stretcher, to which paste the other 
ends of the strips of paper. This suspends the photo- 
graph in the center of the stretcher. Then with a large 
soft brush dipped in spirits of turpentine, moisten the 
back of the photograph and immediately pour on the 
varnish above described ; rub it with the finger over the 
entire surface of the back and continue to do so till the 
picture is seen as distinctly on one side as on the other. 
Then put away to dry where no dust canmarkit. When 
perfectly dry, prepare a pallet of ofl colors mixed with 
poppy seed oil (to prevent drying too rapidly). Then on 
the back, lay the hair color smoothly over the hair, the 
flesh color smoothly over the entire face, excepting the 
eyes and lips; over the eyes put pure white, over] the 
lips the proper shade of red. Paint the drapery accord. 
ing to fancy, allowing for the colors to sink in drying. 
When perfectly dry, if cracked, go over again with the 
same colors and shades ; if not cracked, paste (with com- 
mon flour paste) smoothly toa piece of card board; press 
till dry, then sponge the face, and, with a little clarified 
linseed oil on the tip of the finger, go over the picture. 
Prepare a pallet of colors for the finishing touches. 
Deepen the shadows, raise the high lights, put a natural 
flush on the cheeks, paint the pupils of the eyes the prop- 
er color, put in the light with pure white, deepen the 
shadows and raise the lights of the hair. Give a few 
spirited touches about the lips and mouth, touch up the 
drapery, and you have “a thing of beauty” which will be 
a“ joy forever.” I neglected to mention that the back- 
ground should be painted on the back of the picture and 
the whole surface of the back covered with color before 
it is pasted to the card board. 


A. 8. says, in answer to S.’s question of 
making sulphate of nickel: Dissolve metallic nickel in a 





A. W. T. says, in reply to H. J. H: To give | 


glass flask nearly filled with a mixtare of 8 parts of water 

and 1 part of sulphurte acid ; set the flask ina sand bath, 
\ apply moderate heat until a more or less dark green 60- 
lution has been obtained, which, after settling and clear- 
ing, should be decanted off in a porcelain evaporating 
dish. Set the dish into a sand bath, apply moderate heat 
and evaporate slowly until a thin skin is formed on the 
surface of the fluid, then remove the dish from the sand- 
bath and let it rest undisturbed In a cool place for 24 to 
48 hours, during which time crystals of sulphate of nickel 
will be formed on the sides and bottom of the dish; pour 
off the mother lye from the crystals, and put the latter 
in a glass or porcelain funnel provided with a paper filter 
through which the last portions of the mother lye may 
pass and the crystals dry. Preserve the crystals in a well 
closed glass or stone ware vessel, Sulphate of nickel 
by itself, without beiag co nbined with other salts, will 
not make a good plating solution. Another mode of 
preparing sulphate of nickel is by dissolving metallic 
nickel in diluted sulphuric acid by the action of a gal- 
vanic battery. 

J. D. H. says: It seems clear to me that the 
anewer to “ J. L. B.'s” question, why a glass jar on a wet 
cloth may be filled with hot liquids without breaking, is 
simply this: The water in the cloth retards the heating 
| of the bottom of the jar and thus obviates that sudden 
| unequal expansion of the parts of the jar which would 
| otherwise take place. Would not setting the jar in a 
vessel containing a little water answer the same pur- 

pose? 
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By J.C. 
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Index of Inventions 
FOR WHICH 
Letters Patent of the United States 


WERE GRANTED FOR THE WEEK ENDING 


February 25, 1878, 


AND EACH BEARING THAT DATE. 
[Those marked (r) are reissued patents. | 


Addressing machine, 8. Holton 
Air defense stick, P. Giffard... ...........6..c0ss00s 
Alarm, burglar, H. L. Brower..................000- 136,210 
Auger, hollow, C. W. Cort..........cscccescescscesces 
Bag, traveling, Sonnekalb & Lieb, (r) 
Barrel, H. Willard 


Bedstead fastening, L. G. Bradford................ 
Bedstead, sofa, J. EK. Stockton. ...... 
Bedstead, crib for, Tarbell & Inslee 
Billiard light, W. St. Martin 
Boller, steam, E. BR. Cole... .......6.cccccccseceesveees 
Boller, wash, \.. McP. Beard 
Boiler, wash, J. C. Tilton 








Bollers, preventing corrosion, J. Cochrane........ 126,213 
Bolt clips, making, A. Dillenbeck................... 136,143 
Boot heeling machine, C. W. Giidden............. 136,233 
Boot soles, burnishing, G. C. Hawkins.............. 196,322 
Bocts, construction of, M. M. Wheeler............. 136,293 
Boots, machine for lasting, C. W. Glidden......... 136,317 
Bosom, collar, A. Johnson......... 196,247 
Bottle stopper, F. Kutecher..............-sseccecees 136,326 
Box, peach, E. W. Lockwood 136,252 


I hs FO icctiins decdosccbicocebccssctcesvctions 136,177 


BeGRs, Bilin, B.. BORIEB. oc oicccoovcscvencecedocbess 136,278 
GR, B, Bo wee viwcdencctodtshcouvddscscead «hs 196,273 
Beet, Hains, PF. WORSE voces veccccccccecesbacavesscd 136,288 
BE, GOO, Gy WOR 0ns ccnvsivoveccosovedeseisoncase 126,289 
GR Bo Ve THONG as ono covers covecccocccensi eddies 136,140 
Buckle fastening, F. H. Gladden...................+ 196,151 
Bullets, patching, 8. W. Wood.................ces0s 138,352 


Bustle, M. K. Bortree.......... 






Canal boats, towing, I. P. Tice. 136,343 
Candlestick, C. H. Doughty.................ccceeces 136,223 
Candlestick, ship, Walton & Barrett................ 136.90 
Cans, soldering, J. Redhofffer.....................0.5 136,265 
Car coupling, M. C. Doubleday...................... 136,222 
Car coupling, J. Growdon.,.. ..... 0.0.6.6 .cceccceeseeee 126,237 
Car coupling, T. N. Pengelly..................ssses+ 126,176 
Car truck, M. H. Kooek............cccccvccccccteces 136,248 
Car and window washer, P. 8. Devian.............. 136,310 
Car wheel, W. G. Hamilton, (7)................000005 5,298 
Car water tank, J. B. Catkins....................... 136,132 
Carbureter, W. HL. Biston............cccscccccceceess 196, .28 
Carpet stretcher, N. K. Shelton..................... 186,339 


Carriages, king bolt for, J. L. Moster............... 136,255 
Cartridge, metallic, B. Burton ’ 
Cartridge, metallic, I. M. Milbank..... 
Cartridge, shot, 8. W. Paine............0cssecceceess 
Cartridge retractor, W. Clews..................c0005 
Cereals, food from, 1. 8. Chichester................ c 
Charcoal for spirits, purifying, C. L. Fleischmann 196,147 
Charcoal for rectifying, A. Ernst................. . 19622 
Check rein, elastic, Nealey & Kemp 
Chimney top, J. Gorton, 
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Clamp, joiner’s, Goodehila 4 Bp nc ceen cas wonscsveve 196,152 | Soda water apparatus, J. W. Tufts................. 136,345 
Coffee roaster, A. W. Weyburn.. . Steam pressure regulator, A. J. Ballard............ 136,202 
Compound, fly, J. Baquol.... ... Stereoscope, P. Murphy.............-eeceeseeeeeeeee 136,338 
ooler, milk, 8. F. Cowles....... Stereotype holder, M. J. Hughes...............+.+++ 136,244 
orn husker, H. 1. Hall.......... Stereotype plate planer, H. Barth.................. 136,204 
Stone, artificial, W. Hedley.............ccccccceceees 136,160 







orn mesl, preparing, L 
PORES, tia CNR sc vc cliivcnnesscecncccccentesien 

otton opener, etc., W. Notvu 
Cnitivator, H. K. Krieble 
Cultivator, K. McKinnon 
Cultivator, 8. L. Youas 
Cultivator, hond, L. J. Dawdy 
Curtain fixture, W. A. Wheeldon.. 
Cylinder cock, D. B. Dennison. . 
Deck light, L. M. Bearse.......... 
Distilling turpentine, etc 
Dough, kneading, BE. Edwards.... 
Dovetailing machine, F. D. Green........... 
Dredger, T. Symonds... ............6.0.eeeeeees 
Drill, grain, C. E. Patrie. 


rt 
« 
Corn husker, O. J. Warren. 
< 
« 
¢ 











Stad, etc., safety, A. Kent 
Swing, J. F. Quigg... ....ccccecsccccccvescrccssccsecs 
Table, extension, A. Herzog.............-cseeeeeeee 
Table, etc., folding, T. P. Il. Magoun.. 
Table cushion, billiard, G. E. Phelan 
Table top, extension, R. G. Utley.................++ 
Telegraph repeater, L. T. Lindsey. . 











Telegraph, duplex, J. B. Stearns................++. 

Telegraph transmitter, L. T. Lindsey............... 136,250 
Telegraphe, etc., motor for, L. T. Lindsey........ 136,329 
Tenoning machine, M. Buck.............-...++++0++ 136,211 
Thrasher, rewinnowing, J.B. Padon............... 136,175 


. 136,312 
136,225 
136,330 


Tobacco,1. Eppinger............-.+.-++seeeeees 
Tobacco, etc., pressing, Earickson & Harris 
Trap, animal, R. B. May 


























REE CUIEIM, B.S BARON. OY» «<0: +0 0-orrsrene ovens 5,298 | Trap, simk, N. Wright...........0ccceceereeesees . 136,296 
Egg carrier, W. D. Taber, (r) 5,300 | ymbrella ribs, etc., tempering, A. Wilson 136,197 
Elevator, platform, Parker & Cook, (r)............ 5,296 | valve lubricator, J. Cochrane...............0.s0++ 136,136 
Engine, alr, Norman & Dietrich..................... 136,259 Vehicle spring, T. R. Timby........ . 186,284 
Engine, rotary steam, C. Inmian..................... 126,164 Vehicles, gear for, I. 0. Meddows 136,331 
Engine, vapor, J. F. Haskins..............csccseesee 136,241 Wagon eeat, J.G. & J.8. Armstrong.............. 136,123 
Fate, etc., rendering, A. Broadnax................. 136,129 Wagon body and seat, P.S Rich............ . 196,268 
Fence, portable, H. M. Dake.............-++2..+++-+ 186,217 | wagon, stone, L. E. Truesdell...................00 136,287 
Fertilizer, J. W. Stubbs ow sogedeesebincue GE Washing machine, T. Clucas, Jr 196,135 
Fire arms, revolving, D. B. Weason....... rrev-+ 186,388 | Washing machine, G. R. Davis..............++. . 186,219 
Food, article of. I... 8. & M. G. Johnson............ 136,165 Washing A Ne Owen & Bryages................ 186,385 
Food compound, L. 6. Chichester............. -++++ 186,902 | Watch chain catch, L. C. Thiery..........0..-00-++- 136,190 
Food compound, L. 8. Chichester. ...............++. 136,308 | REE RIS Te ee _ 136,199 
Food compound, L. 8. Chichester............+...... 136,304 Water wheel, turbine, J. N. & L.M.Asbury.. 136,298 
Fork and rake, M. M. Wells... --+ 186.347 | Winaiass for hoist, J. Rashworth............ 136,270 
Fue), manufacture of, M. Rae..............- eee» 186,268 | Wrench, Jordan & Smith (r}.. 5,294 
Furnace, chioroci zing, I. M. Phelps................. 136,261 | Wrench, pipe, T. Williams. .... -” 196.350 
Furnace, damper for, A. C, Warren + 196,291 | | Wrench, pipe, T. Williams..................scsseeees 136,351 
Game board, J. C. APMIS. ............ccceeeceeeereees 136,200 | 

pps goy ERR» vnvocoescccesebenscce See 149 | 


136,159 | 
. 136,315 | 


on sigat, M. W. Harrington 
Gun, air, P. Giffard.. ’ oa 
Hammer, blacksmith’'s, G. B. Cc ubberiey. 





Hammer, power, J. M. LOMG..........-.sceesceeeeees 1 
Harness pad, Groff & Wilson 136,155 


Harrow, revolving, H. Mittendorf.................. 136,169 
Harrow, sulky, W. C. Bye... ........ccceewesceeereeee 186,131 | 
Harvester, J. F. Kimgwi!l -. ....ccccseeecernceees 136,325 


136,279 
136,295 
136,266 


Harvester, Z. Swope 
Harvester, W. A. Wood 
Harvester cutter, Reed & Thompson 








= 139 | for the extension of the following Letters Patent. 


APPLICATIONS FOR EXTENSIONS. 


Applications have been duly filed,and are now pending, 
Hear- 


| ings upon the respective applications are appointed for 
the days hereinafter mentioned: 

| 24,199.—Gas Reeviator.—E. H. Covel. 
24,200.—H YDROCARBON APPARATUS.—E.H. Covel. May 14. 
24,227.—CULTIVATOR.—R. M. Melton. May 14. 

24,531.—Gas RetorTt.—W. Beaument. 
24,588.—Hay MAKING Macuing.—J.C.Stoddard. June 11. 
24,604.—RAILRBOAD FroG.—G. P. Sanborn, W. Mansfield. 


May 14. 


June il. 





Harvester knives, grinding, J. Murphy............. 1%,171 June 18. 
Hatéhway guard, M. J. Hinden................++.+-+ 186,161 | 5,014.—CurriNe Woopmn Warz.—G. R.Hay. July 23. 
Hoisting apparatus, C. Clark. ............-..-+esse+ 136,212 %,199.—Feepine PaPer.—R. M. Hoe. August 6. 
Hoisting machine, J. Rashworth.........-..--+--++: 136,270 Sosa 

ose ¢9 B . Be iteosetseadeecarcdevees odes 136,328 
Pa a ANAM 136,300 EXTENSIONS GRANTED. 
Indicator, rai} road, &%. W. Hemenway............... 136,242  23,06).—ELEcTRO-MAGNETIC F1iRE ALARM.—M.G.Farmer. 
Insects, etc., destroying, E. B. Sears................ 196,185 23,0097.—-CHAMFERING BARRELS.—H. Littlejohn. 
Inkstand filler, M. C. SteDbins............+.-.+++6: . 186,186 
Bneuinter, J. Tl, TRAGRB inc. ccdecssicsccvececpcosces 136,191 DESIGNS PATENTED. 
Iron, smoothing, L. L. Mivelar..... 136,170 6,456.~OTroman.—C. J. Conradt, Baltimore, Md. 
Iron, corrvgating, A. & J. Reese.............-+..++- 136,267 6,457.—OTTOMAN.—J. D. Ladd, New York city. 
Jack, lifting, B. Taylor. ........ccccoccccccccvocsecess 136,281 | 6458.—Cuarr Frae.—E. Seymour, C. E. Shattuck, Clin- 
Jacks, trammel for lifting, E. H. Hale............. 136,156 | ton, Iows. 
Jar, trate, TE. C. GORGE. vccrccovessccceccccscevoccses 196,148 | 6,459.—Font.—A. E. Van Wert, Binghamton, N. Y. 
FOR, BUR, TR. BD. TRANG conc cicceccvccescccscccccvesive 136,240 | cnnemenn 
Journa! box, 8. Aland... mio sont TRADE MARKS REGISTERED. 
rrr Bn gsm srevesesasesesseses Jf gg | 1-142—EvE Satve.—W. T. Blow, St. Louis, Mo. 
mataag machine needle, Platt & Staubery. ET 136,262 | 1,148.—PRARL WauaT.—J. B. Clow, Allegheny City, Pa. 
Labeling machine, C. W. Greene.........-.....+--65 136,154 | 1,144.—HannEse CoMPOUND.—S. E. Cox & Co.,N. Y. city. 


Lantern, T. A. Davies 
Lantern, magic, P. Diehl 
Lard, ete., rendering, J. N. B. Bond...............-. 136.208 | 
Listing tool, L. R. Blake 
Lasting tool, C. W. Glidden.. 
Latch, kaob, J. M. A. 
Latch for gates, etc., C. Roberts. 
Lath machine, 8. B. Rittenhou e.. 
Lead, sheet, D. G. Batchelder 





136,318 
186,141 | 


- 136,182 | 
186,124 | 
| 








| 1,145.—PIcKLEs and Savuces.—Crane & Co., N. Y. city. 
}1, 146.—CUTLERY.—N. Joseph, San Francisco, Cal. 
}1, 147.—SaLvVE —G. Long, Keytesville, Mo. 
138 | 1,148. —BaKine PowpER.—Moody Bros.,Indianapolis,Ind,. 
800 | 1 149.—PLows.—E. Remington & Sons, Ilion, N. Y. 
1,150.—Gin.—W. P. Sanger, New York city. 


| 1,151.—PrLz Remepy.—M. H. Stoner, Skaneateles, N. Y. 
196,183 | 1159. 


—PRINTED PUBLICATIONS.—D. Williams, N.Y.city. 


SCHEDULE OF PATENT FEES: 


Leather, C. J. Tinmerholm (9) ...........0ccececeeeee 5,801 | 

Leather, forming seams in, 8. W. Shorey.......... 136,340 | 08 -—_ Speaans eceveccecccevececcsecasessercesecoss $10 
etter box, street, Evert & Johnson......... | 136,318 | RE. Ge SEEN, Sicccscensaivetacumccenseecess tal $25 
m : On filing each application fora Patent (17 years)...$15 
Logs, device for rolling, T. Emery . 136, | On iesul heat 1 Patent $ 
Loom, Canis & Higgins.......... 136,135 | in issuing each origina WOME, ccccccsecovscacsccoeoes 





Lumber, preparing, J. Mullay................. 
Manger, automatic, D. A. Townsend....... 
Mattress frame, wire, J.G. Smith ee 
Mattress frame, woven wire, D. J. Powers......... 
Medical compound, M. A. Curtia.................... 136,08 | 

Metal, anti-friction, G.5. Hunt.... - 136,168 | 
Milk, etc., cooling, EB. D. Gird 
Mill, grinding, J. T. Harvey 
Motor, L. E. Truesdell 


-+» 186,192 
- 186,271 





- 196,286 | 





On appeal to Examiners-in-Chief........ 
On appeal to Commissioner of Patents.. 

On application for Reissue.............. 
136,180 On application for Extension of Patent.. 
| On granting the Extension................ des 
CO BIO, 065000 icatetestedbancténcscccces 
136.150 | On an application for Design (3% years) 

136.321 On an application for Design (7 years).. 
| On an application for Design (14 years). 











Nall plate feed, R. C. Grant -+++ 186,286 
Napkin holder, ete., D. Essex +» 136,146 | 
Nut, adjustable, J. Ruse li . 

Paper box, G. L. Jaeger 
Par r, corer, etc., apple, G. W. Bennett 


Pencil, lead, J. Gray 








Planing clapboard ,J. Atkins V 
Planter, corn, Pierson, Macy & Moore.............. 136,337 
Planter, corn, J.D. Smith...........--.-cccccceeeeees 196,341 
Planter, cotton seed, L. 8B. Suttcm................... 136,342 | 
Planter, hand, G. Windle - 136,294 | 


Planter, seed, BR. Friday 136,281 | 
Plow, Hunter & Mitchell... 
Plow, J. R. Nichols 
Plow wheel. M. Potter.. 
Power, transmitting, D.Z. Myers..... 
Privy indicator, W. C. Duffield. 
Praning shears, T. Borden.................... 
Pomp, Norman & Dietrich.................... 
Pump, steam vacuum, I. P. Tice.............. 
Pump, etc., exhaust, G. H. Randall 
Punching machine, §. W. Murray 
Rail joint, rallroac, W. BR. Clark... 
Railroad crossing, G. Eliictt 
Rallroad switch, H. Biack.......... 
Railway wew plow, P. A. Smith 
Ratiway snow plow, W. H. Van Gleson............ 
Rake shoe, revolving, A. J. Taylor................. 






136, 126 | 
136,272 | 
136,346 
136,189 








Riveting tool, B. F. Cobb (r) 5,297 | 
Ruler, cte., W. H. Fianigan.. Welioods 336,230 
Saddle tree, gig, J. Bauer................ccccccceeee 136,205 


Safe door lock spindle, BR. Young.................... 
Sash fastener, etc., T. Frost 
Sawing machine, A. A. Current........... 
Screw cutting machine, J. W. Row 
Screw die stock, J. J. Grawt............... 
Scroll saw, H. Bickford 
Seeder, broadcast, Ogborn & Kendrick 
tewing machine, O. Farrar 
Sewing vaachine, J.T. Jomes.... .....-...-+. 
Sewing machine rufier, ilugg & Stewart 
Sewing machine shuttle, W. H. Thayer............. 








Sewing machine shuttle, Edwards & Schieder..... 186,311 
Sewing machine of] cup, L. RB. N. Lesiie............ 136, 227 
Spinning trame flyer, T. Mayor ().........cccesees 5.2% 
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RATES OF ADVERTISING. 


Back Page - - - - - - = $1.00a line. 
Inside Page - « «= « = « 75 cents a line. 
Engrav.ngs may head advertisements at the same rate per 
line, by measurement, as the letter-press. 





The value of the SCIENTIFIC AMERICAN 48 an advertising 
medium cannot be over-estimated. Its circulation is te 
times greater than that of any similar journal now pub- 
bashed. It goes into all the States and Territories, andis 
read in all th: principal libraries and reading-rooms of 
the world. We invite the attention of thuse who wish to 
make their business known to the annexed rates. A busi- 
ness man wants something more than to see hia adver- 
tisement in a printed newspaper. He wants circulation. 
If it 1s worth B centa per line to advertise in a paper of 
three thousand circulation, it is worth $8.% per line to 
_atowrens in one of forty five thonsand. 


OLLES MICROSCOPES—From 50 Dollars 
each to 1500 Dollarseach. Tolles Objective lenses 
for Micro~ ry a from four inch focus to one fiftieth of 
an inch, and 
| Dollars: each. “It is not poscenet7 for Americans any 
onger to go abroad in order to obtain microscope glasses 
of any description of the highest ——— ef excellence.” — 
Report o Uv. 8. Com ioner the Paris exhibi- 
tion, 1867. Price List sent toany adarese on receipt of 10c. 
For sale ‘by CHAS. STODDER, 67 Devonshire St.,Boston. 


ILDEBRAND PATENT AIR ESCAPE 
Attachment to Funnels. The simplest and most 
tual arrangement for the par: rpose. No waste of 
ae tone noes of time. For thick Liquids, it is unsur- 
pase ything ever pevented. Needs only to be 
seen to Be ap ated. Profits Large. eat Testi- 
monials. ssieer Sale. ,- % J.3.HENTZ. Cot- 
ton, Cotton Baling Supplies, etc., 104 8. Charles Street, 
Baltimore, Md. 
ie To Machine Makers and Cotton 
ned t 
F- A Gen pttgmen lately connected with one 





Spin 
the — et dis open for an engage- 
ment in a Machine Shon or Spinni in. 
ileal worker and a drau H tome. - Firee He . hase tefer. 


Pp Cee New York » care Gxonon P, 


‘om Six Dollars to Two Hundred and Fifty - 


| TWENTY-SEVENTH ANNUAL 
STATEMENT 


OF THE 


Connecticut Mutual 
LIFE 


Insurance Company, 


OF HARTFORD, CONN 


Net Assets, January 1, 1872,..........--.-.+++ $30,745,677 24 


RECEIVED IN 1872: 
For Premiums,............. $7,715,067 88 


For Interest and Rents.... 2,089,353 16 
————_ $9,754,420 99 


$40,500,098 28 


DISBURSED IN 1872. 


To PoLticy-HoLDERs: 
For claims by 
death and 
matured en- 
dowments, .. 
Surplus re- 
turned to 
Policy - hold- 


$2,211,991 56 


acdeouesen 2,906,213 09 
Lapsed and 
surrendered 
Policies, .... 678,809 91 


$5,797,014 56 
EXPENSES: 
Commissions 
to Agents,.. 
Salaries of Offi- 
cers, Clerks, 
and all oth- 
ers employ- 
ed upon Sal- 


$586,403 12 


deVoovee 63,496 36 
Medical Exam- 
ners’ fees,.. 
Printing, Sta- 
tionery,Rent, 
Advertising, 
Postage, Ex- 


change, ete.. 


15,142 09 


69,226 45 


734,268 02 
289,153 96 





TAXES, AND PROFIT AND Loss, 
6,820,436 54 


$33,679,661 69 


BALANCE, NET ASSETS, DECEMBER 31, 1872. 
SCHEDULE OF ASSETS: 











Loans upon Real Estate, first lien, value,. .. .$17,652,992 £2 
Loans upon stocks and bonds, value, 298,503 28 
Premium notes on policies in force..... 8,800,037 92 
Cost of Real Estate owned by the Company, 1,189,972 47 
Cost of United States Registered Bonds,. 1,680,886 80 
Cost of State Bonds,...............ccececsenees 813,900 00 
Cost of City Bonds,...............0.seeeee 2,136,695 00 
Cost of Bank Stock,............-+.++0++ 80,205 00 
Cost of Railroad Stock,................ 26,000 00 
Cash in bank, at interest,............ 1,034,350 58 
Cash in Company’s <fiice,.............. 26,782 23 
Balances due from agents, secured, 39,386 14 
$33,079,661 69 
ADD: 
Interest accrued and due,.......... $975,580 29 
Market value of stocks and bonds 
CORT Gg, cckinccdnsrccs vesedecccccs 214,457 52 
Net premiums in course of collec- 
DEMigiccdcicesivvaderovédecerseuesves 38,012 71 
Net deferred quarterly and semi- 
annual premiums,................ ° 
1,256,479 44 
Gross assets, December 81, 1872,........... $54,996,141 18 
LIABILITIES: 
Amount required to reinsuve 
all outstanding policies, net, 
pomr past 4 per cent, inter- 
pincbibepasestuaétesceseteese $29,050,000 00 
an an liabilities,............ 747,053 00 
$29,797,053 00 
Surplus, December 31, 1872,..............006+ $5,139,088 13 
Increase of assets during 1872,............... $2,957,739 47 
Ratio of capeanye to receipts in 1872,...... 7.58 per cent. 
+ ” m ae 812 * 
» ns e , Sea |S ied 
e -e 9 * 1860,...... 845 CO 


Policies in force, Dec. 31, 1872, 62,868, insuring $181,896,167 00 


JAMES GOODWIN, President. 
JACOB L. GREENE, Secretary. 


OR SALE—For half the cost—A complete 
a of Blanchard Plow Handle Machinery, consist- 
, sae by turning them, a by > As ‘Bendin 
Machine and 40 forms, which 4 Phandl 
form—besides a Machine for qmostting xiso, Sere efor 


sale a Hub storing Machine. Is sel: tering and 
working. Has oever been eel cen 
& CO., 


OSS. BROWN & 
*n Dayton, Ohio. 








riable streams. Pamphlet free. WM. J. VALEN- 








S ECTIONAL TURBINE—The best for va- 
» Ft Edward, N.Y. 





[Marcu 29, 1873. 


|The Best and | Most Productive "Variety 1 in the 
World for Field Culture. 











12 TO 150 BUSHELS OF SHELLED CORN GROWN 
PER ACRE. 


The Snqvensed, eld per acre over the old varieties will 


pay for times ever, besides every farmer that 
plants tate year ea wil have a lange demand for seed at good 
prices. a peck; § 


Price ft) bushel, five puree $20. 
END FOR CIRCULARS AND TESTIMONI 
In genes to ae that it ¥ No 0 BUNBUG, we shove it 4 up 


500, ll SAMPLE PACKAGES, which we will sen 
to all who send 8 to CO Peckes 


VALUABLE WATER POWER 


rty ele As as , vchitenai 
ittenango, 


Address 
ug, Chester Co., Pa. 


eon 


. 
and Erieville Reservoir, and used as a feeder to the i Erie 
Canal, making ic an excellent Water Privilege, with a 
full head of sixteen feet capable of being increased to 
twenty-one feet, a strongly iit dam, qraerrected only 
three years ago, and a pond capable of holding a large 

quest ty of water; to ther th forty acres of land, 
e largest part of which is under cultivation, four tene- 
pod houses and the Building heretufore used for a dis- 
tillery, and which, at a small expense, ceuld be converted 
into a Building suitable for other manufacturing pur- 
poses. The favorable location of the Property, only a 
a@ short distance from and connected .~s Ghene 
Road with the New York Central Rail the E 
Canal and the West Shore Raiiroad (now a niiding’, 
affords a rare opportunity to parties who wish to engage 
ina manufactur ee For further information 
app “ to the NANGO COTTON COMPANY'S 
OF CK, s at Chittenango, Madison mn County, N. -Y. 
cide what make to 


The SAVE MONEY by purchas 
the best Piano-Forte. not de- 
A R I 0 N for gto yy + 


de until you write 
PIANO 
Write for. Cireular, rand mention 


The 
uated ire 


in; 


he “ Arion Piano” con- 
tains four peeases improvements 
that make it more durabdie than any 


piano in the market. 


poutss. which we 
: where you saw this no 


Address ‘THE ARION PIANO- 


FORTE COMPANY, 5 East Four- 
teenth Street, New York City. 











HAMPION SPRING’ MATTRESS—The 





J latest and best improvement. Do you want a 
healthy and comfortable bed? Here it is. The softest, 
easiest, cheapest, moet popular, , durable Spring Bed 
in market id’ FJ lealers. No stock com- 
plete without it. — { tem- 

ee steel opring ,80 united that the ze is equally 


ributed. ly moved or carri t the house. 
ot lifted cas or rolled up like rn Dlanket. > 


sides alike. No frame.no wooden slats, no we eenge. 
be used on floor without bedstead. der bed re 
quired. Needs oy half, tlekness of hatr'm mattress. The 


regular size double bed, 4 6 in. we ft., contains 192 
tempered steel upholstery springs d weighs 8 only 25 
Ibs. Moss p apcing® for Ph nd money ay this be than in any 
other. ited nofseless. Any sizes made to order. 
Send for r pletorts circular. Retail price o) double bed, 
$13. werlde Libera y Cy le bed or quantity. . to all hamtietee of 





the werld iscount to want- 
ed. » CHa CO., Makers, 131 and 138 Sis Street. 
New yay 
THE 
SCIENCE RECORD 
FOR 


1873. 


A Compendium of the Rpenttte Progicss and Discove 
ries of the Preceding Year. Illustrated with Steel 
Plate and other tg = oe. 600 pages, 
ce, 


HIS NEW AN D SPLENTID BOOK is now 
ready. Its b the most anes 
ing Facts ond. —- 4 the various y 4 





and 8c! 
ences that have transpired during tee precedin, g year = 
jay FA in one view the General Progress of the World 
in the following Departments: 

) -Cenaete RY AND MET. ALL Veer. 
2.—-MECHANICS AND ree 
8.—ELECTRICITY, LIGHT, HEAT 

4.—TECHNOLOGY.—Embracin Reb os and Usetul Inven- 

tions and Discoveries relat to ARTS; 
BOTANY AND HORTICULTURE, 


| 8-—AGRICUL TURE. 
%.—RURAL AND HOUSEHOLD ECONO 

MEDICA THERAPEUTICS. 1 HYGIENE. 
— ISTORY AND ZOOLOGY. 

10 & 11—METEOROLOGY, TERRESTRIAL PHYSICS 


RAPHY. 
ye AND MINERALOGY. 
13. 5 ASTRON MY. 

u4& 15 -BIOGRAP 'Y. 





Every person eG ay ed to be well informed concern- 
ing the and Sciences should have a 
copy of Sorarce RD FOR 1878. It will be a most in- 
teresting and valuable Book, and should havea place in 


every Household, in every Library. 
ings. 8, Octavo. Handsomely Bound. Many Engrav- 
ut by mail to all parts of the coun , on recet t of 
the price cf A libera) 1 at ount to the take and to rean 
vassers. For sale at all the principal Bookstores. 
MUNN & CO., PusBiisHeERs, 


37 Park Row, New York City. 

Tue SCIENTIFIC AMERICAN will be sent one year 

and one copy of SCIENCE RECORD FOR 1873, on 
receipt of $4°50. 

Pg 8d RECORD FOR1 


uniform with the 
Price $2. Library binding, $2.50. 





AGE’S WATER FLAME COAL LIME 
KILN, with coal or wood. &% 1 Soft White Lime 
or oa. with use of water. ©. D. PAGE, Patentee, 





ENT FREE!—Catalogue of JEWELRY, 
x, &c. Great induce- 


Set gates , NIX 
jose 
FO VEE co ~ Augean, Maine. 











MARCH 29, 1873.] 


BAIRD’ Ss 


HOOK 


FOR PRACTICAL MEN, 








PRACTI- 
can “AND rSSCiEN Ture BOOKS—m pee: Sf et 
be sent, free of postage, to any one who favor me 
with his 


HENRY CAREY BAIRD, 


INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


Dussauce’s Works on Chemistry 
Applied to the Arts. 


A New and Complete Treatise on the Arts of 
Tanning, Currying, and Leather Dressing : Comprising 
all the Discoveries and ones made in 
Great Britaiu and the Uni tates. By Prof. H. Dus- 
pans, Chemist. Iastrated. i = wood a, 

) 





: Comprising the Chemistry 
of the Art, with remar s oa Alkalies, Sa onifiable 
Fatty Bodies, the apparatus necessary in a Soap Fac 
tory, Practical ipowectiens in the manufacture Be the 
various kinds of Soap, the assay of Soaps, etc., etc. 
Edited from Notes of lerme, Fontenelle, Malapa re, 
Dufour and others, with 1 ange ‘and important additions 
by Prof. H. Dussauce, Chemist. Illustrated. 8vo.. .$10 
A Practical Guide for me Perfumer : Being a 
New Treatise on Perfumery the most favorable to the 
Beauty, without being injerious to the Health ; com- 
rising . Dosesigtice # the spnstenees Nee th _ 
umery, the Formule of more than one 
aratious, 9 such as Coometicn, Perfumed Oils, Tooth 


Every Description of Soa) 


owders ater. Extracts, Tinctures, :nfusions, Spir- 
its, Vale, Essential Oils, Cc 


Pastels, Creams, 7 

and many new Hygienie Products not hitherto de- 
scribed. 2ev, wom | mone and Documents of Mesars. 
Debay, Lunel, etc. th additions by Prof. H. Dus- 
sauce, ‘Chemist. a, Ee cepepeacdedagannge veceteveceeed $38 

Practical Treatise on the Fabrication of 
Matehes, Gun Cotton ont Fulminating Powders. B 
Prof. H. Dussauce. 

A General Treatise rr the Manufacture of 
Vinegar: Theoretical and Practical. Comprising the 
various methods by = Sow aad the Quick Processes. 
with Alcohol . Cider, Molasses an 
Beets ; as well as the Fabrication of Wood Vinegar, 
etc., etc. By Prof. H. Dussauce. In one vol. 8vo.....5 

The ober. or biieat my Books, sent by mail, free 

o ostage, at the pu on 
My ne and Ma ATALOGUE OF PRACTICAL 

AND “SCIENTIFIC =e poges, Sve—cent free to 

to any one who NR furnish his ad 

Y CAREY BAIRD, 
INDUSTRIAL PURLISH 
406 WALNUT STREET, Plindslpnis. 


CT for two numbers of the new 

ONLY 10 S. ee poe a Own 
a year. 

JONES & HADLEY, 1 Publishers, 12 Broedway, N- ¥- 





Upright Engine and Tubular Boiler Oy Horse 
495 PowER, with all Trimmings—aLso, (10 House 
Power. Send for circulars. VaRIRT 


WORES COMPANY, Cleveland, Ohio. 
DR A WEEK! All e 
ko 


$125 new. VELT 


JENNINGS STEAM WASHER. 





Mwai Destness 


nses 
COMPANY, Saco, M 





Four fifths of the hard labor of washing saved. No 
wearing of clothes. Can be made to fit any boiler. Any 
tinworker ean make it. Coming into universal use. Sam- 


-hine and wash boiler for $6. Agents wanted. 
ghts for sale. H. T. HOWE, Proprietor and Gen eral 


Agent, Stoneham, Mass. ri 
WIne “MALE OR FEMALE, 


WORKING CLASS $60a week gemsanteed, 


Respectable employment at home, day or evenin, 

capital required; fail instructions and valuable pac Am4 
of goods sent free by ma ress with 6 cent return 
stamp, M. YOUNG & ACO. 16 é Cortlandt St., New York. : 


THE SELDEN DIRECT-ACTING 
Steam Pump 


IS THE BEST Steam 
Pump made. 

Send for Circular 
‘and Price List to 


a. VARR, @ Courtignd Street, 
ew York City 


WOODWARD’S COUNTRY HOMES. 


DESIGNS and PLANS for 
Hi lerate cost 


« 
PUBLISHERS aw £9 York 
¢a@Send for Catalogue : "all books 
-on eee Agriculture, Field 
rse 


Sports and the 


























MERICAN ROLLED NUT & TUBE CO., | 31 
Richmond, Va. Nuts P.- x pe. foe 8 in., neoy 


i ‘and thirty pet t er nen 
Cc 
others made. Sond tor ceeules Wir KT ARER 


aw GUMMEBS, Single and Double Up 





w Tooth h Swages, il pes Holders, Bidine 
Holders.’ Ratlroad Spike Pulters, an Pruners. Send 
forcircular. G. Scort, ', Sandy Hill, N. Y. 


UNCHING _ Eerteppes Best 204 Cheap: 


THE § 
PARKER PRESS CO., 


DROP ‘PRESSES. MIDDLETOwXN, © 
MACHINERY, MOSTLY NEW. 


Engine Lathe, 4 ft. Swing, 14 ft. Good as new. 
48 in.sSup.Flour Bu e: Joindle brush & Sup’tg Frame. 


ONN. 








New, Eureka Smut ihine, capacity 40bu. per hour. 
40 lb. Forge Hamm Serv Gees Ny) ~ 
Excellent Bolt Header ~~ ues, A ty 

Torn od Lathe. 


Best eat for Turnin, 
20 in rent Chicks rye aws, 


ord 
Fine Waterwneel Goveryor Ames take Chicopee ie, Nines. 
0) ‘orce Pump,Fire Anni! 
Hea y. r 21, 2F ain Dein. in: Sas. 


v. Cir.Saw > orale 
ices reasonable. Gag ARD HAR 
New Haven, Conn. 


E. P. BAUGH'S 


PATENT SECTIONAL MILLS, | ¥ 


= Ay 9 Bi anda Ward and ana tous Bena Phow 


Substances. 
SON 
a’ Iphia, Pa. 
‘THE RAILROAD ion, Engineering A an tal 
road Hove thts eet te te tended for ra: at 
and em) poyess who — 4 acquire a conten of thei 
oecapa' wish f potion, Subscription # | Iron 
ie embers, 10 cen’ Baeiees A. 
& Co Broadway, New Yi York. 











Scientific 


Who desire the introduction of new 


(CAPITAL, $100,000.) 532, 54 & 56 


INVENTORS | 


Who wish to realize pecuniary benefit from their rights, whether patented or not, and 


MANUFACTURERS 


goede. — who en ones sy — oe Agency in New York, should send for the 


NEW YORK AXPOSTPION (AND MANUFACTURING COMPANY, 


ot iat Soot York City. NO ADVANCE CHARGE 























= 
American, 205 
UERK’S WATCHMAN’S |" ‘TIME pie 
—| mportan i. 
an Bt am con A. 4 wie of controling 





NEW PATTERNS. 


M4cRu: TCOLS—all sizes—at low prices. 
& R. J. GOULD, % to 118 N. J. R. R. Ave. 
Newark, N.J. 





Machinery oe 


Wood and Iron Working of eve 
Rubber Belting ye eels, Babbitt Metal, & 





GEO. PLACE & Chambers & 108 Reade Sta, N.Y 
+ 
The } t and most complete assortment in this coun 


manip ured 
wy EW YORK STEAM ENGINE COMPA 
121 Chambers & 108 Reade Streets, New yw fork. 


Cold Rolled Shafting. 


Best and most perfect Shafting ever made, constantly 
on hand in eres quantities, furnished in any lengths up 
to 2ft. Also, Pat. Coupling on oe 'Self-otling adjustable 
Hange:é. E PLACE & wi 

121 Chambers &! 108 TReace Streets, } New Y ork. — 


Sturtevant Blowers. 


Of every size and seecRORGE constantly on hand. 
E PLACE & CO 
__—sa an Chambers & 108 Reade Streets, New York. 


“WILDER’S 


Pat. Punching Dracut 


For Railway Sho; Agriouloasel hine Sho,s, Boiler 
Makers, Tinners, Brass penesaetarers, Silversmiths, &c. 
Warranted the beet produced. for Cotelogee, &e. 
NEW Le = STEAM ENGINE 

Chambers & 108 Reade cschte, N.Y. 


H. WHITE, Newark, N. J., Manufac- 

@ turer of Tin, Zine, Brass and Copper Spun Bot- 
tom Ollers. oes Carriage Pew Cowell Pat. 
Door and orig, &c.&c. Stamped, Cast and Spun 
Metal Work, ‘Dies, Tools, and Patterns to order. 


MACHINERY ‘of all kinds, New and Sec- 
bought one sold by 8. C. HILLS, 51 
Courtlandt Street, New Yor! 


Wo00D-WORKING MACHINERY. 


New and improved Woodworth’s, Daniel's, and Dimen- 
sion Planers, gene. Mortising, Tenoning, Saw 
Boring, Upright Shaping Machines,etc. Mach ne Chisels 
and ugers, Moulding Cutters and Farmer’s Cele- 

brated ae atcher Heads and Cutters, con- 
anh BALL han made to order. 

& CO. 6 Salisbury St., Worcester, Mass 


Machines. 


STANDARD, UNIVERSAL, [INDEX AND PLATN. 
Send for illustrated catalogue to the BRAINARD MILLING 
MACHINE Company, 115 Water St., Boston, Mass. 


RO HoT 


ENGINE COMPANY, 1% Chambers 8t., New York. 


$5t D0 rer az Arents wanted! All classes of working peo 

0 ple, of either sex, young or old, make money st 

p ea for tote tueir spare muments or all the ..mo than atanything 
Particulars free. Addeane®. Sttasen BOs. Festiond, Males, 











ESTABLISHED 188. 





FIRST PREMIUM A AWARDED BY THE AMERICAN 
INSTITUTE FAIR, 1871. 

Waste no time, oil, or labor on worthless paints. Use 
PRINCE’S METALLIC, an indestructible coating for 
iron, tin and wood. Send for a circular and sa mele 
For ourant we trade,and PRINCE’S METALLIC PA 
co CEDAR STREET, New York. 


SILICATE OF SODA 


in its variousforms. PHILADELPHIA QUARTZ co. 


12 Samy les sent D mail for W cts., that retail quick for 
$10. R. L. WOLCOTT, 181 Chatham Square, New York. 


VIENNA EXPOSITION. 


cy | G. ROLLINS & CO., American Merchants, Old 
Swan Wharf, London, Eng’d, ‘will have personai care of 
Exhibition and Sale ‘of Many goods of American con- 
tributors to the Vienna Exposition, ona will gladly un- 
[epee the care of others intending contributor’s gvods. 

Address them direct, or their Tw GEO. H. GRAY & 
DANFORTH, Boston, Mass. . U.8. A. 














GENTS WANTED—For the Protean 

Button Hole Lancette, the my selling article in 

the market. nts are making fr fro r week. 

Send 25 cen‘s for sample and Strenlers. The CONNEC- 

Bend vanes WORKS, 599 Broadway (Room 28), 
ew Yo 





SEND TO 


=| TH AMERICAN SPORTSMAN, 


WEST MERIDEN; CONN., 
t@” For a Sample Copy of said Paper. _@g 


ASON’S PAT’T FRICTIO N’CLUTCHES 
vidence, R —— Pr DB BRC ES, 60 » Cit A 
New York; TAl PL iF Ri RICE 2 CO., Akron, O street, 
oO AGRICULTURAL ae Mann- 
facturers—We have a “ ovr & Pitman yes 
all tron—for driving, cutti dt 
one operation. One man with this machine ne ih futsh, 
teady for the rims, 250 Drill or Rake wheels per day. 
ton onto. low. Enquire of 8. N. BROWN &[=CO.,Day- 


ANTED—A Mri Pick & STEEL Too. 

one but an e rt need a x 

such, me em mpio ent and liverat wages will be gve . 

Satisfactory reference required. Address NORD KE, 

MARMON & ann Richmond Mill Furnishing Works. 
Richmond, Indiana. 


M. MAYOSE PATENT BOLT CUTTER. 
@ Send for Mlustrated Circular, Cincinnati, Ohio. 








TOOD-WORKING MACHINERY GEN- 


erally. am, Woodworth Planers and Rich- 
ardson’s Patent wed Tenon Machines. 
Central, co’ 


rner Unio Worcester, Mass. 
ar Eman tt RUGG & RICHARDSON. 


atl Sy Iron, 
NEL FRON BRIDGE §, ROOF Co., 








5 Dey st., New York. 


ooD - ARPETING 
ort JET AND INLAID Taces. 
Send ane vor aetratet gt) ef 
TIONAL tobe Sr co., 
242 Broadway, New | York 


LEFFELIMPROVED DOUBLE TURBINE 


WATER WHEEL. 


6000° IN USE. 


NEW WHEELBOOK ; 


SENT FREE 


JAMES LEFFEL& CO 


IO9 LIBERTY S Tt 











PITTSBURGH, PA. 


Double, Singie, Muzzle and Breech-Loading Rifles. Shot 
Guns, Revolvers, Pistols, &c., of every kind, for men or 
boys, at very low prices. Guns, $3 to ; Pistols, $1 to $3. 


SCHENCK’S PATENT. 


‘WOODWORTH PLANERS 


And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, “se. JOHN B. SCHENCK’S 


SONS. Matteawan, N. Y. and 118 } Liberty St., 4 York 





gauss [TU WROUGHT 
i 4 1RON 
BEAMS & G/RDERS 





T= Union lron Mills, Pittsburgh, Pa. 

‘| a attentiou of Engineers and Architects ts called 
to our improved Wrought-iren Beams and Girders ( 
ented), in which the compound welds between the etn 
and flanges which have proved so . piectionable in the 
old mode of manufac*u ng, are culrely avoided, we are 


repared to furnish a!) sizes at torme as favorable as can 
obtained elsewhere. Fordescrivt ve ith wee Pe 
Carnegie, Kioman & Co, Union iror 4. ills, Pittsburgh 





NVENTORS’ NATIONAL UNION. E. i. 
GIBBS & CO., 17% Broadway, New York. Patents 
ord on Cc ommission. Send for Circular. 


¥ WOODBURY’S PATENT 


Planing and Matching 


and Molding Machines, Gray & Wood's Planers, Self-olling 
Saw Arpors, we other woodc Ry machine 
A. ODS, § 91 Liberty street, N. Y.; 
send ‘for c Cireulars. (7 Sudbury street, Boston. _ 


OTIS mz ‘SAFETY HOISTING 
Machinery. 


__¥0. 348 ) BROADWAY, REP Yo fk. Co., sa 
Andrew’s Patents. 


Hetestens, Friction Greoved, or Geared Heist- 
ted te very wa opt. 
rite break. Accident, if 


Sodfinchr Been Beoe A” -y ana Single, 1-2 te 


-&- and 
Centrifugal "Pumps, 00,000 Gallons 
Bie ftlaet: Sect ch Cah asthe ae ghtes 
au’ Might 1 Durable, and Economical. 


irca 
. D. ANDREWS & BRO. 
414 Water Street, New York. 


HALEN TURBINE 


No risks to purchas 
_ampntet sent free. Sera Spe, NeY 


HALEN, Baliston Spa, N.Y 


RISDON’S IMPROVED 


Tarbine Water Wheel 


Is Chea » simple, strong and durable; 
. on a test has y lelded over 86 percent 
full gate, and over 78 per cent at 
eight. tenths gate. 
nd for oreuler to 
H. RISDON & C 
Mount ats New r Jersey. 














URDON IRON WORKS.—Manufacturers 

of Pumping Engines for Water Woiks, Hi and 

low Pressure engines, Portable Engines and Boilers of 
all kinds, Sugar Mills, Screw, Lever. UBUARD & Bydresle 


Presses, Machinery in ee... 
TAKER, 10 Front s., Brook lyn, 


MACHINERY, 
STAMPs, Steel Leper Oe. “ gem. 


RUBBER Stencil Dies, &c., U 0., 


Lombard 8t., Baltimore. $10 a day to Agents. 


PROTECTION AGAINST FIRE. 
HALL BROTHERS 

Are prepared to intro- 
duce their “ System of 
Sprinklers’ into Milis, 
Factories, &c., at short 
notice. Call and seea 
practical operation of 
same at their works, 

36 CHARDON STREET, 


BOSTOR. 


= and 2d-H. 
me . | for Circular. Cus. Shee 
& CO. @ Vesey st., New York 





of a watchman o: 


uracy the mo 
with the utmost acc A. A. 5 cendhone off Uh 


zolmgan, 49 he cams J. E. BUERK, 


ny 
mt. Gend fore Circaler., , ».. 11681 Boston, Minas. 
N. B.—This detector ts govered by ‘tw 8. Patents 
Parties using any b ALR, Tailneas au- 
thority from Lee > wilt be dealt it with according to law. 
ICHARDSON, MERIAM & CO. 
Manufaeturers of the ntont improved Patent Dar 
"and nd Woodworth a R- - achines, ene: ya 
yy , Mortising, a , Ver- 
and Peat ties Ls : Bebe sawing Machin co, aw Mite. faw 
Arbors, Scroll “Saws Rai) way, Cutan and Rip-saw Me- 
chines, Spoke and Wood runing Lathes,and various 
other kinds of Wood-working Machinery. 
and price lists sent on application. Manufactory . 
cester, Mass. Warehouse, wi Liberty ot, New York. i : 


SHINGLE AND BARREL MACHINERY.— 

1 mproved Law's Patent Shingle and hes¢ing Ma 

simplest and best in use. 20, Shingle Heading 

and Grave Jointers, Staye E eclonss. Heading Planers 
Turners, &c. Address TREVOR & Co., Lockport, N. Y. 


aap hyo E STEAM ENGINES, COMBIN- 
g the maximum of effictenc , durability . econ- 
omy i) the minimum of weight'and price. rem sre 
wideiy and favorably known, more than 1, being 
use. All warranted satisfactory or 5, sale. pecrt plive 
circulars sent on Oe a Addre 
THE HOADLEY Co., "Lawrence, Mass. 
Liberty at., Ne 7 ¥ ork. 


CHAS. B, HARDICK, 
N ANUFACTURERS OF FIRST C LASS 
J 
THE “ PHILA DELPHIA” 
arded from dust; single or douhie pumer 
y 
No. 42 Cliff st., 

wish to arrange with a few more parties to manufacture 


“9 
Niagara Steam Pump. 

ES 23 Adams st. Brooklyn, N.Y. 

P. BLAISDELL & © ne 
MACHINISTS’ | POOLS. Send for Circulars 

keon 6t., Worcester, Mass. 

T YL” 
HYDRAULIC JACK. 
= guided from both ends; all working 
viinders r abatts, rocker arms, pistons, etc., entirely stee! 

“No. 14 N. Sth st. vw Fork ) PHILIP 8. JUSTICE. 
HE Proprietors of C, N. Goss’ patents, re 
cently issued, for eae Sm. S in Horse Hay Rakes 
the best h ke tn th unt It th- 

erwiee. Address F.¢ a. BU STLEK, bellows } Fats, vt vt. 










You ask WHY we can sell Fire 
Class 7 Octave Pianos for $290 ¢ 
We answer—1tcosts less than $300 

Oo sor 


Pian 





lies at Factory price, and warrant 
5 Years. Send for illustrated cir- 
cular, in which we r to over SOO Bankers, Merchants, 
&c. (some of whom you may_ know), using our Pianos, 
of 44 States and Territories. Please state where you saw 


* U.S. Piano Co., 865 Broadway, N. Y- 
( ‘VINCINNATI BRASS WORKS—Engineers 
* and Steam-fitters’ Boge Tee Best quality. Send 
for Catalogue. F. LUNKEN MEL ER, Prop. 


ATHE CHUCKS—HORTON’S PATENT 


4 from ¢ to 36 inches. Also for car wheels. Address 





. 
ref 


. HORTON & SON, Windsor Locks, Conn. 





OF THE 
SCIENTIFIC AMERICAN, 
The Best Mechanical Paper in the World! 


A year’s numbers contata over 800 pages and several 
hundred engravings of new machines, useful and novel 
inventions, manufacturing establishments, tools, and 
processes. 

The SCIENTIFIC AMERICAN is devoted to the inter 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions, Agriculture, Commerce, and the in- 
dustrial pursuits generally, and is valuable and instruc- 
tive not only in the Workshop and Manufactory, bat also 
in the Household, the Library, and the Reading Room 


To the Mechanic and Manufacturer ! 


No person engaged in any of the mechanical pursuits 
should think of doing without the SCIENTIFIC AMERI- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
in any other publication. 


Chemists, Architects, Millwrights and Farmers 


The -CIENTIFIC AMERICAN wili be found a most 
useful )°urnal to them. All the new discoveries in the 
science of chemistry are given in its columns; and the 
interests of th: architect and carpenter are not over- 
looked, all the new invent!oas and discoveries apper- 
taining to these pursuite being published from week to 
week. Useful and practical information pertaining to 
the interests of millwrights and millowners will be found 
published in the Screnttric AmwERICAN, which informa- 
tion they cannot possibly obtain from any other source. 
Subjects in which janters and farmers are interested 
will be found discussed in the ScrenT/Fic AMERICAN, 
many improvements in agricultural implements being 
idlustrated in ite columns. 

We are also reciving, every week, the best scientific 
journals of Great Britain, France, and Germany; thus 
placing in our posseasion all that is transpiring in me- 
chanical science and art in these old countries. We 
shall continue to transfer to our columns copious ex- 
tracts, from these journals, of whatever we may deem of 
interest to our readers. 


TERMS. 
One copy, one year . $8.00 
One copy, six months 1.50 
One copy, four months 100 


One copy of Scientific American for one year, and 
one copy of engraving, “Men of Progress” 

One copy of Scientific American for one year, and 
one copy of “ Science Record,” for 1873 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with subscription, 2% cents ext -c 
to pay postage. 

Address all le’ters and make all Post Office orders o1 
drafts payable to 


MUNN <« CO., 


“1 PARK ROW, NEW YORK. 


10.00 


4.0 
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Advertisements. 


Advertiserrents wili be admitted on this page at the rate af 
81.00 per line for each insertion. Bngrvings mey 
hetid advertisements at the same rate ver line by meas 
urement, as the letter-press. — 





/ ao 


(PVSEL 





_ Potatoes! 


sane EARLY ¥, VERMONT, | Ten Days Ear- 
Her r Trea. ari BOWS oe Kee wet =s 
of EXC ENT F AR 1 per 
by mail, aL for ‘50. 


COMPTON’S SU RPRIS 
e Acre. A little later than x. 
quality. $3 per pound, by mal mail, postpas 


8560 will be awarded, as “gs PREMIUMS, to those who 
produce the Largest antity from one pound. De- 
scriptive Cireulars of the above, with list of 300 varie- 
ties of Potatoes, free to all. 

Iilestrated Seed d Catalogue, 200 pages, with Col- 


ed Chre 
°T New Tomato, the * ARILIN NGTON.” Karly, solid 
and productive. Price, 2 cents per packet. 

B. K. BLISS & oe a 
23 Park Place. bie ew ¥ 


Geis $5908.00 square 


Bushels to 
ee. re, in 


ork. 





Send for Descriptive Pamphlets, Price Lists, Terms to 
Dealers, etc. 


{ Syantehes) New OS see eAiOEN War, cor 


The Huntoon Governor | 





Write us for untoo. rp certi a entry. 
tion, principie, au tis bea - 4. other. 
in ase ip every branch r+ pet LA. J. AUGUSTUS 


LYNCH & CO., Prop're and Sole Man facturers, Boston. 


ANPHALTE ROOFING FELT. 





WELL tested article of good thickness 

} and Gnrantiity, suitable for steep or fiat roofs; can 

be appited by an ordinary mechanic or pene eS. 
@ tor ctroulas and samples to FE. H. IN, 0 

Maiden Lane and 9 Liberty Street, New York. 


Waltham Watches 


For 1873. 








We continue to sell these popular Watches on the 
most liberal terms. We send single Watches by Express 
to any part of the country, no matter how remote, 
with bill to collect on delivery, with the privilege of 
openiag the package and examining the Watch before 
paying the bill; if not satisfactory it need not be taken? 
but can be returned at our own expense. 


Every Watch Fully Warranted. 


in addition to low prices we offer every inducement to 
purchasers; every Watch that we send out fs first care- 
fully regulated by oursely.4, and we pack them so they 
wil! go safely to any distance; and, as we will refund 
the money for any Watch that is not satisfactory, there 
is no possible risk in dealing with us. Full information 
given in our Descriptive Price-List of the various grades 
an¢| sizes, also of weight of cases. We send it free to all 
who write for it. Every one who intends to buy a 
Watch this year should send for it and read it 


When you write for the Price List, please mention you 
saw this notice in the ScrenTIFIC AmeRICvAN. Address 


HOWARD & CQ, 
No. 865 Broadway, NewYork. 


Pneumatic Tubing, Water and 
Sewer ipe e. aE 


Manufactured in a!’ sizes from ap 
of thin veneers of wood, saturated in asphalt. Two sec- 
tions of a 24 inch pipe and s Pret to 
a hydraniic test in presence of a Committee of civil and 
mechanical engineers, sustain a pressure of over 300 lbs. 
to the square inch. The weight of ee is only about 
one-eighth that of tron ; and as the sections are connected 
by sleeves, made of the ‘saive material, no lead is required 
for joints.’ It does not corrode even {n salt water, and {s 
not affected by heat or cold. The merits of this pipe are 
strength, durability and cheapness. It has been success- 
a laid in New York, Broo lyn, and Jersey Cit 

Fic oF THE “NEW JERSEY LAMINATED 
PIPE WORKS,’ - No. MT Cedar. st, Room ‘10, New York. 





GE 
wigs etce une ne mang 


A. 8. CAMERON & CO.,!/* 


ENGINEERS, 
Works, foot of East 2d 
street, New York City. 


Steam Pumps, 


ge to every possible 
Send for a Price List. 


ANSOM SYPHON CONDENSER perfects 
and maintains vacuum en Steam Engines at cost of 

one per cent its value,and by its use Vacuum Pans are 
ron with full vacuum without Air Pump. Send to WM. 
ALLEN, 51 Chardon St., Boston, fora eersonal call, or 
he Company, at Buffalo N. Y., for a circular. 








MAC HINERY for grinding 
Tools and Metals, gumming Saws, 
cleaning Castings, grinding Planer 
Knives perfectly straight—unequal- 
ed for the sterling quality of its 
material and workmanship, ty du- 


rant of every part 
AM ERICAN TWIST “DRILL COM. 
PANY, Woonsocket, R. E 









. 





The Harrison Boiler” 


Seven years’ oem | some of the largest establish- 
ments ih New England and elsewhere, with boilers 
varying from Fifty to Fifteen Hundred Horse Power, 

with repeated orders from the same parties, shows tha’ 

this improved generator has taken a permanent place in 
the use of steam 

Fifty Thousand Horse Power have been made and put 
in operation with a present 8 ly demand. 

All the surface of the Harrison ‘Boller is either steam 
generating or superheating surface, and when this needs 
entire renewal it can be made as good 
of ne Ape . ate cost . oe doiler. 
out and replac y removing ti cose 
the top, without d peur, the fire front or brick work 
of the original setting. = 8 most difficult and expensive 
to take out and yt me oO wrought iron bofler, 
which, 5 ae =. © ey te no and 

can scarcely command a purchaser at any 

Harrison Boilers of any size can be made ready Soe 
Setiveey —- order is given, as fast as they can be = 
pe A he one costing no more than that of the 

na 


t iron bofler. 
For all ‘information, circulars, etc., application must 
‘ARRISON BOILER my 


oo 





be made direct to th 
H 
Y*oniladelpuia, Pa 











Dovsize Extra Plaster is unsurpassed. 
ur Quarries are in Nova Boots. 


~ MORRIS 3, TASKER & CO., 
MANUFACTURERS OF 


AMERICAN CHARCOAL IRON 


Boiler Tubes. 


WROUGHT-IRON TUBES 
AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL. 


("Steam and Gas Fitters’ Supplies, Machin for 
oal Gas Works, &c. &c. - a" 
No. 15 @eLD ST. NEW YORK. 


THE 


AMERICAN 
Tarbing Water Wheel 


Has ni to th been improvedand sub- 
lected to t egough ests by James 
erson, Holyoke, Mass., show 

higher average results than any a 

bine — ever ers. 











New York PLASTER WORKS). 


ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c. &c. 


Every Be warrante¢ 1. 


Our 
ORKS, 469, 471 & 478 CHERRY STREET, NEW YORK. 


| MAHOGANY, 


woon, HUNGARIAN asd, CEDAR, ETc, 


Large and Choice Stuck Foreign and Domestic Woods, in 


VENEERS, BOARDS, AND PLANK. 


Imported and Manufactured by 


EORGE READ & CO.. 
Office, Mili and ike 156 to 200 tein a St, cor. 6th, E. R. 
Branch Salesroom—190 192 Ce 

Orders we mail wt. UH an aithfully iF] 

ga" Send for Catalogue and Price Lis' 











“SCHLENKER’ PATENT 


w /nNV 


Ho WARD IRON Work: 


BOLT CUTTER 





Replace your old Sash with our Improved Melay saw 








pos ay abe obtained of STOUT 
WLS & TEMPLE » Dayton, Ohio. 





ovens. Ye Views for Public Exhibit. 

tions, ete, Business f for a man wae h small 
capltel. ineolret ed Price d Catalogue sent fre 

MeALLIST! R, Optician, 49 assau St., New York. 


THE UTICA 





STEAM ENGINES, 
PORTABLE & STATIONARY. 


“THe Best, CHEAPEST, Most DURABLE.” 
Im ved Dreier Saw Mills, Screw and 
Lever s@ Send for Circular. 


UTICA ornan BHReTE PCO. Utica, N, ¥, 
YOUNG, GENERAL AGENT 
42 Corti landt St.. New York. 





IRON STEAMSHIP BUILDERS. 


NEAFIE & LEVY, 
PENN WORKS 


meets ES OP ROM see HNC aie UILD- 
Valuable Manufacturing Property, 


Located in Cleveland, Ohio, competens Foundry and 
Machine Shops, Iron aad Wood 
new. Works adapted to building Cars Sad all kinds of 
pms meg ory Present elt eutire | rr to arent from 

ess J 4 tire Pacis rtinte Bs 
_ Address wee Me Clevetan Ohio 


Werning Machinery, al) 





Steam & Water Gau ges. 
Soom oe aeksns on cc cc ctsnnesessiceredbides 
Water Gauge io 1, Complete............... aa 
Three Improved Gau ~~ 4 in., for + wo 
2” Warranted for d years 
Also Manufacturers of $11. 1.00 


Patent Glass Oilers, 


For Shafting, Engines, andall kinds of Machinery. Guar- 
anteed to save 75 per cent of Oil. Endorsed by the lead- 


ing Manufacturers throughout the country. 
oeeesD & CODY, 8 Gold St., New York. 
Send for © e. 


= 4 and m. Easily attached to 
OP PEN EY Wit BULKLEY Engh oy 





sa ‘ii berty st. ‘ew York. 
ror tention Ovens, Boller 
flues, B ing O furnaces, Su- 
ber- Heated Steam, Of! Stills, &c. dress 
HENRY W. BUL 


98 Liberty St,, Now York. 








IDDER’S PASTILES—A 8 
Asthma, STOWELL & CO, auteweniion” 











Hangings, and thereby increase the cutting capacity of 
your fi mill from 10; to 2a pe ie cent. Satisf: seer 
eed. MORRIS! Né& HARMS, Pitts 








COVERING _for BOILERS 


AND PIPES. Superior Quality. First Prize Am. Institute Fair. VAN TUYL MF'G CO., 528 Water St,, N -Y. 


“WIRE ROPE. 


JOHN 4. ROEBLIN G'S SONS. 
ANUFACTURE: 


OR Inclined PL s Standing Ship Rigging, 
ea, Ferries, Stays. oF tanding Ship Rigging, 


Bridges 

Mer Ro} Sash Cords o: and ro Lightni 
Candneterp of Cop; opper. special Attention given to ho ng 
ing rope . = — for Mines and Elevators. gael y for 











circular, price and other information. for 
pamphle oo nemission of Pcwer by Wire pes. A 
arge stock constartly on hand at New York ay 
No. 117 Liberty street. 
peEMArey Union Stone Co., 
ma and ¢ Manufactures of 
He'd Emery Blocks 
= rth ‘Form to Suit various 
anical Uses 
GRINDERS sv BAW OUMSETES. D 
OND T § WooD's 1 Pa. 
TENT KNIFE GhIND R, 
For Planin; Super Cutting. Leather pagy and a!) 
other Long Knives. 
Orrick, 16 EXCHANGE STRzeET, Boston, 


W. 8. Jarboe, 98 Libe 
BRANCH OFFICES ; 502 Commerce a aborgy Gireet, 
gw" Send for circular. 


PORTLAND CEMENT. | 


F the well known manufacture of John 
Bazley White & Brothers, London, for sale Ve 
JAMES BRAND. 55 Cliff St.. 
A Practical Treatise ¢ on © ement furnished for ay cenis 


So AMERICAN 
yk SAW CO.., 

5 ase. 1 Ferry St. 

New York. 


&® : 
e, -- 
, 


Send 
For Pamphlet, 
yey em Saw Co. 


Ne Ferry Strect, corner 
old Street, New York. 


MANUFACTURERS OF 


Patent Movable Toothed 


CIRCULAR SAWS, 


Patent Perforated 
Circular, Mill, 


Cross-cat Saws. 


t?"Send tor Des Descriptive Pam. 
phiet. 


JRON PLANERS, ENGINE LATHES, 


Drills, and ether Machinists’ Tools, qual: 
ty, on and 3 wer, sale aia sre tte 
and Prise a ny YY SAVE UFA' 


ING 00. 
G 00., New Haven, Conn 














garpenner Advertising Agent. Addrese 
pera, New ¥ 


PETER COOPER'S 


Refined Neats Foot Oil 


FoR FIRST CLASS MACHINERY. 


It qonteine Ro um OF or acid, 7 acid, and | is warranted pure and 
For sale at Not 17 Burling Slip, New York. 








Disunond- Pointed 


STEAM DRILLS. 


HE adoption of new and improved applic® 
tions tothe celebrated Leschot’s patent, have mat 
re fully adaptable to every. "variety. 0 
5 Their un eqies 





ADDING. SHA: 
Sok: also, to BEEP BORING FO 
ALUE OF M QUARR 


ph ny out, neue? the character of mines at any depth. 
Used either with steam or compressed air. Simple and 
Curate in Sousteueuem, Never need sharpening. Map. 
ufactured 








THE AMERICAN Brazen B= L ew Seri 3 
Boilers & Pipes covered 


ith “ASBESTOS FELTING;” saves 2% per cent in 
el. Send for circulars. 


shestos Felting Co., 
sa N38. 33 16, a8,3 tit ti quaities £58 sale z 


¥ . 
LE—The ry and fixtures complete, for 
py ae Mule Saw Mill ais is very heavy, Built 
~ oe lo eavy lumber—is first- 





been in use only three 


ev as 
months, ana. Will be sol Ape Bold ata 
* ORRISON CwARMe P Pittsburgh, Pa. 





THE TANITE Co., 


INVENTORS & BUILDERS. OF SPECIAL 
MACHINERY CONNECTED WITH 
EMERY GRINDING. 

SOLID EMERY WHEELS, from 1 in. to $ feet in diam- 
The TANITE by 4 WHEEL is Fppldly taking the place 
of the jile and the Grindstone. If you wish to make Im- 
fa AA, weap in your imtag’ Foundry, Mill or Shep, 


introduce our ime ne Mac n and nete 
the coving on 7 and Wages. Audie —— pate 
of Tanite te Emery Whee ls and Grin: rng ingry 1 
more than re: pen bye the cost in this year’s Baa Nothing 


will prmnose Wetaloe cheaply and quick! 
-& a Tanite Emery. Wheel, The cotsing pe eointe oat 
tig kim each Wheel nen injures its hey 4 - 
ee nang i m™- 
ne Ley metal! weit h 
pleaet e 4 ‘ately 


alf a a now les of foo, $0, #8, a 
Grinding. Prices: ioe rh 

$95 10° oo and $175. oe Cine Save ana’ Py Pite. 

graphs 


The Tanite Co., 


Stroudsburg, Monroe Co., Pa. 











Bradley’s ‘Cushioned Hammer 


is a great oy 8 over all oer Helve Hammers ; 
it has so many valuable and useful for common 
and swedge work, besides cayunieuaae that were be- 
fore unknown to this class of tools, that no adequate 
idea can be given of its capacity and general usefulness 
{n a brief notice like this. For yg write 
BRADLEY MAN’F’G CO., Syracuse, N. ¥Y. 











Machinist's  ‘oois, 


LUCIUS W. POND, MANUFACTURER 


Warerooms, 98 Liberty Stree! New Y: 
STRBBING Agent. 





TOYE’S MILL aii WORKS 


are the la it in the United States. make 
tr Milistones, rtable Mills, Smut Machines f ‘ackere, 
Picks, Water Wheels, Pulleys and Gearing, re 


adapted to flour mills. Pye er cata) 
Jd. T. YE & SON. Buffalo, N N. 








PATENT 


’ SHAF TING. 





gihe fact that as sha per ceut< 
\ ifrength, , a fin anand fruer tog to to gage, than ie Sen Gay other 
are site tee ale onan Mocetiocet tae ies Gareenasay ot. 
on rae oman Pulleys, etc. 
most approved styles ‘ 
eation to & LAU Tee 


JO 
Try street, 2 end 8d ave Pittsbu: p. Pe. 


riescae ape i aoat Yor sale’ by 
Gnumbers vieest, anda 
Scientific American ” is printed 


cLnchis HaU somysonco prt, fou ast 








